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Worasagn Akagemun nayr CCCP 
1961. Tom 137, Ne 2 


MATEMATHKA 


B. H. APHOJIbA 


OB YCTOHYMBOCTH NOJIOKEHHA PABHOBECHA FAMUJIBTOHOBOA 
CHCTEMbI OBbIKHOBEHHbIX JH®PEPEHIMAJIbHbIX YPABHEHHH 
B OBLUEM IJIJIMNTHYECKOM CJIYUAE 


(I pedcmasaeno axademurom A. H. Koamoeopoeum 9 XII 1960) 


§ 1. Ilyctb touka p=gq=0 ecTb HeNO,BHKHAA TOUKA CHCTeMbI 
= dH amas __ OH 1) 
q ae Op ’ p - 0q ’ ( / 


rye H (p, q, t) — ananutTuyeckas no p, q, ¢ tyHKUHA, NepHoxuyeckaa no ¢ 
¢ mepHoqom 2x. QAMMNTHYeCKHM HasplBaeTcA cyyal, Kora 3TO 
MOJIO*KeHHE PABHOBeECHA YCTOHYHBO B MepBOM (JIHHeEHHOM) npHOmMxKeHHH. Torga, 
Kak TloKa3au1 Bupkrod ('), np HalviexKaulem BbIGope NepeMeHHBIX P, g PYHKILAA 
TaMvJIbTOHa HMeeT BH] 
H = ar +cer* +... + car" +H (p, q, 0), (2) 

rie 2r = p? + q?, H = O (r+) — ananuruueckan cyukuua p, g, t un > 2 
NpOu3BOJIbHO. OOWUM IAIHATHYeECKHM Ha3s0BeM CyYal, Kora 
cpeH MOCTOAHHDIX c; (2 <1 < oo) eCTb OTHYHAA OT HYVIA. 

§ 2. Hs3necTHbl mpumepbl, Korga MoJox*KeHHe PaBHOBeCHA HeyCTOHYHBO, 
a AX pawMoHabHo (7). Mbt paccMoTpHM culy4dali AppallHoHasbHoro A. O6o3Ha- 
uuM Ax MHOKECTBO TaKHX A, 4TO HepaBeHCTBa 


Jan — m|> care (3) 


[m| + [a] ) 
BbIMOJIHEHbI TPH BCeX IesbIxX m, n >> 0. OOosHauuM A oObesHHeHHe TOYeK MIOT- 
HocrH BCex MHoxkKecTB Ax. Kak H3BeCTHO, oNoHeHHe K A Ha NpsAMOH HMeeT 


Mepy Hyslb (°). ! 
Teopema 1. Ecaui€ A, mo noaosenue pasxoeecua 0, 0 cucmemo ypae- 


HeHutl (1) c myxKyuett Tamuaomona H (p, q, t) o6ujeeo aAAUNMUYECKO2O Muna (2) 


ycmotuueo. 
Teopema 2. B ycaosuax meopemol 1 6 abot oKpecmHocmu oKpys#cHocmu 
P = q=0 npocmpancmea p, q, t umeemnca aXaAUMUYeCcKUL UK6apUaHMHot 


mop Ty, c ypasHenuen r = r (Q, ?) (p = arctg pe Ha mope T,, moocno e6ecmu 


aHaaumuueckyo KoopOunamy rp (Pp, t) mak, umo ypasHeniusA (1) Ha mope Ty. npu- 
mym @eud p = 1. Mxoocecmeo, o6pas0eannoe mopamu T,,, Umeem noAaooxtumedrd- 


Hyto Mepy @ npocmpancmee p, q, ¢. 
Teopema 3° [ycmp dynkyua Tamuaomona umeem 6ud 


H (r, 9, t) = Ho (1) +H (ro), (4) 
2de dHoldr =» +2 (rn), vu € Ax, @ (0) = 0 u ynkyua 
= H oe > Hinks (r) ef(me-+-nt) 


m®+n*+0 
npu |Imq, t|<p, |r| e.= 5" anaaumuua u yOoeremeopsem. nepasencmey 
lH#|}<M=8", (5) 
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a dynkyua Q(r) npu \r|<p, anaaumudna u 
dQ __-a—b é 
es Fa <e=6”. 


30ecb 5 > 0 — nekomopasn nocmosnnan, N, k, a, 6 — Hamypanbroe 4wucaa. 
Ecau 6binoaneHbl Hepaeencmea 


2k +28 +2a +46 < N < 3k — 14—20; 
6 < 10-* K% 8 <0,1 p, (7) 


mo cytuecmeyrom gyxKkyuu R (9, t), VY (g, t) nepuoda 2n no @ u t, aHaaumuse- 
cxue npu \Im@,t| < 0,1 p u makue, umo Ha mope r = R (@, t) u3 ypasnenutt 


OF ee 
Or’ tap ret 


caedyem p=} (30ecth p= +P). 

Teopema | BbiTeKaeT H3 TeopeMbI 2, TAK KaK TOpbl 7, OTJeAIOT OKPyX- 
HocTb rf = 0 oT ocTadbHOH uacTH mpocTpaHcTBa p, g, t. Teopema 2 BbiTeKaeT 
H3 TEOPeMbI 3: HETPYAHO BHeTb, YTO B YCJIOBHAX TeOPeMbI 2 CYMeECTBYIOT CKOVIb 
yFOAHO Mable TOPOBHAHbIe KOJIbILa | F — ro| <p, BOKPyr OKpy2KHocTH F = 0, 
K KOTOPbIM IIPHMeHHMa TeopeMa 3, eCJIH 3a TlepeMeHHOe /¢ B Hei IIPHHATh TF — fo. 

§ 3. TlocneqHve fBe TeopeMbl OOOOULalOTCH Ha CHCTeMbI C f CTeNeHAMH 
cBpo6oyxbl. OHako NOyYyarollvech HHBapHaHTHple (fn + 1)-mMepHble TOPbI He DesAT 
(2n + 1)-mepHoe cha30Boe mpoctpaHcTBo p, g, ft, H Bolpoc 06 ycToHYHBOCTH 
OCTaeTCH OTKPbITHIM. AHA@JIOPHYHbIe TEOPeMbI MOXKHO MOKa3aTb UH OO OKpecrT- 
HOCTH HMOJIOMKCHHA PaBHOBeCHA ABTOHOMHOM FaMHJIbTOHOBOH cucTembI. B 39TOM 
cayyae B (2n — 1)-mepHbIX MHOoroo6pasuAx H (p, q) = h aexaT Topp pas- 
MepHocTH n. Orcioya culelyer: 

Teopema 4. J[loao%enue paenosecun asBmoHOMHOt cucmembl Ypaésne- 
Huu TAMUAbMOHA C OeYMA CMeneHAMU CBO0OO0ObL 6 OOLYEM IAAUNMUYECKOM CAY4ae 
ycmotiuueo, ecau dAd/MeEA. 

OOuLHM 9JJIHMTHYeCCKHM CJIyuaeM HA3bIBAeM 3feCb TOT, KOra aHaJHuTH- 
yeckan dbyHkuunA H B Hajiexallux KOOpqHHaTax HMeeT BHI (?) 


H (pr, ps, qt, 92) = dara + dere + Ho (r1, 72) + H (pr, px, G, @), 


me Hifi f3s) = > i Han Ara deta, Dey ae pe ot gh, at i Ce) es 


= Ho (eh2, — eda) ie * opamaerca TOXK[eCTBEHHO B HYVJIb. 

MoxkHo TakxKe NoKa3aTb, TO WO60e aHaMHTHYeCKOe KaHOHMYeCKOe oTo6pa- 
*KeHHe ITVIOCKOCTH Ha CeO BOJIH3H HeNOABHXKHOH TOUKH OOUlero 3MNTHYe- 
ckOro THIa YCTOHYHBO, eCJIH ero 4HCJIO BpauleHun A € A. Teopempi 2 u 3 aony- 
CKalOT COOTBeTCTBYyIOUlee OOOOUleHHe ax%Ke B MHOFOMepHOM culy4ae. 

§ 4. Hametum Tenepb JoKa3aTeJbcTBo Teopembl 3. Ona ABJIAeTCH ycHue- 
HHem Teopempl A. H. Komoroposa 0 coxpaHeHHH yCJIOBHO MepHoqwyecKHXx JBH- 
2%KeHHH MPH MaJIOM H3MeHeHHH (yHKWHH Tamuptona (*). MHBapHaHTHblit Top 
OTbICKMBaeTCA, KaK H B paOote A. H. Kosmoropopa, mocweqoBaTebHbIMH 
MIpHOJMKeHHAMH THIa MeToja HproToHa. STOT MeTOL WaeT CTOMb ObICTPy!O Cxo- 
JMMOCTb, YTO €€ HE MOPYT Pa3spYWIHTb NOABJIAIOULNecaA B dopmMyvie (9) Mavibie 
3HaMeHaTeJH. 

OcHoBHAaS wemMMa. B npednoaoomenuax (4) — (7) meopemot 3 cyue- 


cmeytom makas axaaumuueckan mynkyun F (r’, 9, ) = >) Fn (r’) eflme+nt) 
m*-+-n?+0 
lu MAKOe 4UCAO F , 4MO KAHOKU4ECKOE ripeobpas06anue 
g=9+40F /dr’, r=r'—r, r=r' OF / dp 
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pueodum dynxyuto Famuasmona (4) eudy H (r, 9, t)=Ho+H, ededHo/ dr = 
=" 1+Q(n, 2 (0) = 0, u dynkyus 
H (r, 9, t) = st ee (r) ei me-pat) 
m3+n?+0 
pu |Img, t|}<p = p— 36, |r| <p, = 6" ananumuuna u ydoeremeopaem 
1epaeencmey 


|| <M = 8", 
~Q (r) npu Ir|<p, anaAUumUudHa U 
= b<|1<b= 5". 
'p 


3 smux qopmynzax § = 6”. 

Teopema 3 BbIBOJHTCA H3 OCHOBHOH JIeMMbI 6e3 ocoGoro Tpya, TaK Kak 
(OrpeluHOCTb s-ro mpHOnmxKeHHA M, He 6onee M's)*. 

He HMe€A BO3MOXKHOCTH MPHBeCTH 3eCb MOKA3aTeIbCTBO OCHOBHOM JI@EMMbI, 


KaKV 'JIMIMb cmoco6 nocrpoeHHs Fur. Kak uspectuo, H (r,9,) = 
= H’ (r’, 9, t) = H (r’, g, t), THe O6o3HayeHO 


A (r’, 9,4)=H(r te 9, t), 9, d ee es dad S 
OueBuHO, 
H (r', 9, t) = Ho(r’) +S, +S2 +3s, 
me 


“a es OF (OOF ie 
Sur, A= ego tap & 


$7, 9, 0 = Mol) — Hy) —eir—7), [Sai=[Q1]%|; 
$99 =AN-HO), |S\/=|F)/F| 
®ynKuna F onpesernerca u3 ycuopua Si = 0: 
hs See 
faghers = um +n ° (9) 


Tlepexoga K mnepemenHbim r’,@, ¢, HaXolHM _ _ 
H’ (7, @, f) = Ho(r') + S27’) + 83(°) + A. 9,) = Ho +H’, 
ne H'(r’, 9, t) = Sz +. S3 oOnequuser nepemenubie yieHbi paoB Pypbe no 
, t PyHkKuHH 
S71) =Si+ 8,7) =S (7, 9, ot) 4), (= 2, 3). 
Tenepb r onpelenserca u3 ypaBHennsa 


_—* 
[pH 3TOM JA OLl€HKH F UCMOMb3yeTCH HepaBeHCcTBO (4). 


IIpH BbInoHeEHHH HepaBexctTs (7) BeIHYHHA H, ouenennas no cpopmy.iam (8), 
é a 
e mpesocxogut M*”* = M. 


MockoscKui rocyapcTBeHHblli yHHBepchTerT Tloctynnso 
uM. M. B. Jlomonocospa 26 XJ 1960 


WHTHPOBAHHAS JIATEPATYPA 


17x. JI. Bupxkrog, Jiwnamuueckue cuctemp, M., 1941, ra. HI. #71. Levi- 
ivita, Ann. Math. Pura, Appl., (3),5, 221 (1901), ® A. A. Xuuunn, Wenn zpo- 
i,M., 1949, § 14. 4A. H. Koamoropos, JAH, 98, No 4, 527 (1954). 
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jJloxrnaaypn Akaylemun wayk CCCP 
1961. Tom 137, Ne 2 


. 


MATEMATHKA 


B. A. BYJIABCKHA 


AUTEPATHBHbIN METO], PEWIEHHA 3AQAUH JIHHEAMHOFO 
MPOrFPAMMHPOBAHHA 


([T pedcmaeaexo axademuxom B. H. Cmupnoboim 28 XI 1960) 


Ilyctb Ry» — n-MepHOe 9BKJHAOBO MpOCcTpaHcTBO, COCcTOAMee H3 BeEKTOPOR 
h=(h%, h® |... ,h™). Sanauy annefinoro nporpamMupopaHua nocTaBHM 
CJI@LYIOWHM OOpa3oM. SajaHa CHCTeMa JIHHCHHBIX HepaBeHCTB 


M1 


2) aOR S pO b= 1,2, 1, mi 
j=1 
| (1) 
fe ogee be ee 
rae a), p — janHpre uncsia. Kpome Toro, 3a,aH BekTop c €R,,. Cuctema (1) 


onpelesseT 34MKHYTOe BbIlyKJIoe MHOKecTBO QC R_. Tpe6yerca HaiiTn Bek- 
Top ho € Q TaKkoli, 4To (c, ho) < (c, h) Aaa Bcex h € Q. Oty 3aqayuy Oylem Ha- 
3bIBaTb 3ayauen I. 

Kpome Hee mocTaBHM ele 3agqauy If: Halitu BeKTtop 4, € Q TakoH, 4TO 
(c +o Bho, he) <(c +o0Bhs, h) ana seex hE Q. Srecbh B — 3aqannas 
MaTpHila WH 4HCIO Oo > 0 

Ilpeasaraempli cnoco6 pemieHusd 3afqaun I 3aKmo4aeTCA B 3aMeHe ee 3ajla- 
ueli Il mpH HeKOTOPpOM MaJIOM O H CrelHaJbHO BbIOpaHHoH MaTpuue B. Jina 
peuieHHA moclelHeH 3aa4yH CTPOHTCA UTepaTHBHbIM Mpowecc. 

Jlemma. Ecau Q’—wenycmoe, Oepanuuennoe, BbINYKAOe, 3AaMKHYMOe MHO- 
acecmso 6 R; F — xenpepoienaa onepayua us Q’ 6 R,, mo cywecmeyem eexmop 
Ah’ € Q’ maxkot, amo (Fh’, h’) < (Fh’, h) npu ecex h Sh Oe 

JloKa3atesbcTBO 9TOFO YTBep#KAeHHA MOMKHO NOJYYHTb, H3MCHHB He3HauK- 
TeAbHO paccyxKeHHA B Teopeme 3 H3 (°). 

Teopema l. Ecau cywecmeyem seexmop hj, peuarouytitl sadauy i, # 
mampuya B noaoocumeibHo-onpederennan: (Bh, h) > y\|h\?, mo npu ar6om 


« > Ocytyecmeyem sexmop hg, peanut sadauy II, npusem || Ao] < <lt Lol hoy. 


Toxa3ateabctso. Ilpncoequnum K (1) HepaBencTBo 


3 Al <p + |hof + 1. 
j=1 


TlosyyeHHan TakKHuM oOpa30M cHcTeMa HepaBeHCTB onpefeinetT o6nacTb Q’. 
Ilo lemme Haligetcs BeKTop A, € Q’ Takoli, uTo (c + o0Bhg, the <(c’' + oBh,, h) 
Aaa Beex h€ Q’. pk aR ho € Q’, umMeem (c + 0 Bhg, hs) < ‘ic + oBh,, iy 
Yuntpipaa, To (c, hy) <(c, ho), monyyHM oy|h|? = O(Bhs, Na) < 
<a (Bhy, be) < ofS thel Wl | 


Tea 


Ilokaxkem, utTo A, peuiaet 3sagauy Il. Ecau h € Q’, To, no nocTrpoeHuto fhe, 
umeem (¢ -++ OBh,, he) < (c +6 Bho, h). Vyctb hE QQ’. Us (2) nonyuaem 


> AO< Vai he|l< valet Ao]. CaeqopatenbHo, A = BS A? — pS AV 1. 


“ti / / 
Tonokum A=1:A u h’ =)hh +(1—A)A,. HerpyguHo y6equteca, utTo 
h’ € Q’ u, caeqopatembHo, (c +0 Bho, hs) < (c + 5Bhg, h’). Tlogcrapup BMec- 
To A’ ero BbipaxkeHHe, momyynm (c +0 Bh, ho) < (c +0 Bho, h). Strum teo- 
pema jloKa3auna. 


CmenmetTBue. Tak Kak BekTop /, pellaeT 3aa4y MHHHMH3alHH (pyHK- 
unoHaa L (h) = (c +0 BA,, h), To (', 7) B ycnoBuax Teopemb | cyulecTByeT 
BeKTOp Uo = (uv), v®, ..., v’™) TaKoli, 4To 

m 
> av <cl) +0 (Bh), ecau Al = 0; 
é=1 


m 
wey Hae: (i) (i 
>) aly = ci +0 (Bh,)"", ecaM he =-:0; (3) 
f=1 
fos Ogee = Or Let 
n 
ty es Sl nen, 20) 
vi) = 0, ecaH yap he ten" 
f=1 


Teopema 2. Cnpasedausot caedyrouue ymeepoxcdeHun: 

a) pewenue 3adauu Il eduxcmeenno; 

6) npuo >O0 A, HenpepoleHo sasucum om Oo; 

B) ecau. 0 <0’, mo (c,h) < (c, he’); 

r) cytyecmeyem o, > 0 makoe, 4mo npu 0 < 00 eexkmop he AbAnemcA pe- 
wexuem 3adauu |, 

Jloka3aTesIbcTBO ofycKaem. 

OGosHayHM a; = (a\), DPS oo 2). p = (p™, p@,..., p/™) uw npen- 
NOJIOKUM, 4TO Bce a; + 0, j = 1, 2,..., n. B KayecrBe B Bo3bMeM TpeyrouiE- 
Hy!O MaTpHILy, Y KOTOPOM BbIle PaBHOH MHaroHaM CTOAT HyJIM, a (It, v)-HA 
gmemeHt (v <p) papen (a,, a,). aa stoi matpuubt (Bh, h) > y|h\P, rae 
27 = minja; f. | 

V3 neppbix AByx COoTHOUIeHHH (3) Haliem 


(Go, jar 4) — 0 


ecuiH (Us, j-1; aj) > cM; 


3a; |P : 
hy = ie 7 (4) 
0, ecJ1H (Uo, j-1» aj) <—C! ? 
(bail 
ert 5 = Us, +p. Ms (1 
PMC Be, j-1 = Ve —5 >) ASa,. TlonoxwKuM Vs = Us, n +p. Hs (1) w nocaequux 
v=1 
ABYX COOTHOUIeHHH (3) 3aKJIIO"aeM, 4TO 
3 vl), ecm vi) > 0; 
4) — we 
e Paani: ecan vil) <0. 
Tlocrpoum Tenepb cCule( youd HTepaTHBHbIM Mpotecc: 
hh UG) Chis 
(i) 
Wego ope 
ti Te pa ecrin. (Unppee eee : 
I. es sja;P Ah % (4’) 
0, ec (Ur, j-1, aj) < cM); 


(/) 
(OS se oh}, Qj. 


, 


Il. os + op. ~. 


be 0), ecnu vf) > 0; 
U = “Sy 
IV. Pp ate yey ecau 0, < 0. 
1) p(2) (ny __ 
V., toh tothe egies BSC) = att Ceo GHE okaneeelinnbien tk 
; j 

TonoxKuM AW? = oa; |? -AS? — (vo, ja, aj) +e; An = olaif Ay — 
— (0x, ja, a) +c. Ws (4) wu (4’) 3aKsiouaem, TO A!’ >0, An’ > 0, 
APA? = hay = 0. CeqoBaTeJibHO, (Kah?) (AR Soap 
= — (AVA + ADA’) <0. _ b 

Tasee, ll On, ; — Vo, |? = or, 1 — 0, p+ — Ohp’ay + Che a,|P = 


= | Un, 1 — Uo, ja |? — OF fay P AY? — hy?) + 20 (he? — he”) (Ak? — AS). 
O6osHayuB t =o min|a;|?, momy4HM || Up, ;— Vo, s|P S|] Ur, j-1 — Vo, pa |P— 


— + (hi? — ni”)?. Cxnagpipan 9TH HepapenctBa Jna j = 1,2,...,n, nony- . 
4aeM || Uk, n — Us,n[? <I] On,0 — Us,o|?— T||hn — Aol?. Hanee, || on41 — vo |? < 
<I v, — 05 |P = | on, n — V0, n |? < | On,.0 — Vo,0/? — Tt] An — ho |? = lon — Vo |? — 


—t||h, —A, |?. TipumMenus novyyeHHoe HepaBeHCTBO JIA MeHbUIMX k, Mbi M0- 


JIY4HM 
k 


Fi 2 2 
| Ont — of? <<} 09 — 00? — 1 2) tv — he [P. 
v=0 
Tlockoubky t > 0, To orciofa 3akJouaem, 4TO h, — A, Tipu Vv. — oo. 
TaKHM O6pa30M, MbI NMOKa3aJIH, YTO TpeORKeHHbIN HTepaTHBHbI Mpotecc 
jlaeT B Tipefesie pewieHHe 3ayaun I], koTopas, B CBOW ouepeb, MpHOsMKaeT 
3ayauy I, Kak 3TO culeqyeT H3 Teopem | u 2. MoxkHO NoKa3aTb, 4TO HM NoCJeLo- 


BaTeJIbHOCTbh {Up} Tak2xKe CXOAHTCH K HEKOTOPOMY BeEKTOPYy Uo, YAOBJIETBOPAIO- 
uleMy CHCTeMe HepaBeHCTB, aHaJorH4yHoH (3). 


JlenHurpagckoe oTjeneHHe Tlocrynnio 
Matematuueckoro. HucTHTyTa HM. B. A. Creksiopa 19 XI 1960 . 
Axayemui HaykK CCCP 


IHTHPOBAHHAA JIMNTEPATYPA 
1JI. B. Kantoposuy, JAH, 115, Ne3,441 (1957), 2? JIB. Kantoposna, 


SKOHOMHYeCKHH pacueT HaHJlyumiero HCNONb3OBaHHA pecypcos, Ms3y. AH CCCP, 1959. 
3 T. Y. Kyun, COopu. nep. JInnelinpie Hepapexcrsa, WJ1, 1959, erp. 363—371. 
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Jloxknange Akanemun Hayk CCCP 
1961. Tom 137, Ne 2 


MATEMATHKA 
M. K. TABYPHH 


MHO)KECTBO PEWWEHHH JIAHEAHOFO JH®EPEHILHAJIbBHOrO 
YPABHEHUSA 


(II pedcmaeaexno axademurom B. H. Caupnoeoim 20 X 1960) 


net 
1’. Hactoamjaa 3amerKa nocBsxllleHa OMHCaHH10 BCex (HempepbIBHbIX H AMelO- 
WlMX OFPpaHHYeHHy!O BapHallMIo) pellieHHit CmeLyioulMx ypaBHeHui: 


M’' (t) =A (t) M(t) 1. B. (1) 
TIpH HavaJIbHOM YCJIOBHH 
M (a) = Mo (2) 
a | 
4 = AY xh I. B (3) 
TipH HavaJIbHOM YCJIOBHH 
% (a) = Xo. (4) 


Syecb ¢ — BellleCTBeHHbI apryMeHT, mpoOeraiollHi KOHeUHbIt Mpomexy- 
Tok [a, 6]; 3Hauenua x (/) npHHaqexaT npoctpancrBy Banaxa X; 3Ha4ueHHa 
M (t) u A (t) — HopmupoBaHHomy Koubuy U c equnnuei. IIpx paccmoTpeHuu 
ypaBHeuHa (3) MbI nonaraem U = {X — X} — kombulo OrpaHHYeHHbIxX  JIH- 
HeHHbIX olepaTopoB H3 X B X. 

Ecau Y — Hekotopoe mpoctpauctso Banaxa, to CV |Y] 6yger o6o3HayaTb 
KJlacc BCexX HelpepbIBHbIX H HMeIONLMX OrpaHvyeHHy1o BapHatnto Ha [a, b] dyuk- 
WH co 3HayeHHamu BY; S [Y]—kaacc Bcex cuHryApHbIx Ha [a, b] pyHK- 
WHH, AaHHYJIMpyIOulHxcA MpH xv =a *. ; 

t 


2°. Tycrs Go () =\A (dtu G() =G@(t) +H, me HES IUI. 
O6pa3yem MY JIBTHIIMKaTHBHBI uHTerpal Cruvitbeca 


t n—l 
M (t) =|[(E +4G) = lim || (E + AG(d), (5) 
a £=0 
a—1 
rie HMeeTCH B BULLY npeze PHMaHOBAa THnNa H COMHOXMKUHTEeJIN B NpOH3BeeHHH I] 
i=0 


BbINMCHIBaIOTCA B MopsyKe BOSpaCTaHHA HOMepoB ciipaBa HaseBo. MurTerpan 
3TOT Aa dbyHKuuu G ECV [U] Bcerga cyulectByer. G (t) oHO3HAYHO BoccTa- 
t 


HaBsuBaetca no M (ft) c nomottbio cdbopmy.in G (ft) = \ aM M-* (cm. (2). 
a 
’ ®yuKuuu G(/) u M (ft) aOcomoTHO HeNpepbIBHbI WJM CHHIYyJApHbI JIMUIb 
OXHOBPeMeHHO HU JIHIIb OJHOBpeMeHHO HMeIOT MIPOK3BOLHYIO Tp 3aaHHom 
3HayeHHH f¢. 


| * HenpeppiBHocTh MOHMMaeTCA B CMbICe TOMOOrMH, MopoxkaeMow HopMon. Orpanuyen- 
HOCTh Bapwaluu dbyHkuun y (¢) — orpaHuuenHocth cymM > |/y(¢;,,) —y (¢,)||. PywKuna y (2) 
CHHryJApHa, ec OHa mpHHagnexut CV [Y], y’(?)=O0 nu. B. mu y(t)=4const. Mponssog- 
Hble, P@urypupyroulne B (1) u (3), MOHMMAaIOTCA B CMbICJIe CXOAMMOCTH TO HOpMe. 
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M (t) ykoseTBopseT ypaBHeHuto (1) H HayabHOMY yC.JIOBHIO 
M (a) = E. ; (6) 


Jlio60e peureHve 3aqauu (1), (6), mpHHatnexanjee CV [U], umeer Buy (5), 
H, CJle@MOBaTebHO, OOmlee PeleHHe STON 3aa4H 3aBHCHT OT MPOH3BOJIbHON HOp- 
MHPOBaHHOH CHHryJIApHOoH dbyHKuHH H (Zt) co 3HayeHHAMH B U, 

Tian o6uero (B Knacce CV [U]) peutenua M (t) ypapHenua (1) npn nyse- 
BOM Ha¥aJIbHOM YCJIOBHH MOXKHO JaTb Ba MpelcTaBieHHs: 


t t 
M () =|[E + 4G) —]] E + dG), (7) 
t o£ 


= \I (E +.dGo) dL (s) = L(t) + Ve + dGo) A (s)L (s) ds, (8) 


a § 


re L (s) — npon3Bo.ibHan cbyHkKunA Kalacca S [U). 
3SameuauHuHe. Tak kak kulacchl (PyYHKWHH, MpelcTaBHMbIx PopmMysiamMu 
(7) u (8), CoBnazatoT, TO MbI MlOJ1y4aeM OJHO-OAHO3HaUHOe OTOOpaxkeHHe H ~ L 
Kaacca S [U] Ha ce6s. Sto oTobpaxkenne ics HHTerpaJIbHbIM ypaBHeHHeM 
i ¥ t 
Lif) + \He 4. dG) A (s) L(s) ds = ile 4. iG) —| | (Bega 
a 


a § 


YpapuyeHHe (9) serko pemaetcsa: L (t) ecTb CHHTYJApHaA COCTaBJIAIOULaA 
mpapoH uacTH. C yyeToM Toro, ¥TO KaxKbH H3 ABYX WIeHOB B TpaBoH uacTH 
YAOBJI€TBOpAeT YypaBHeHHIo (1), Nojysaem 


t t t J t { 
L() =|] +4e) —][E +4G)|—\ 4 [I] +4G)— J] E+ Gi) | ax 
(10) 


OOuee peuieHue (B Ksiacce CV [U]) 3anaun (1), (2), Meer o4eBHAHO, mped- 
cTaBJIeHHe 


M (ox Ile + dGo) Mo +{0 (E +.dG) — ile + dG) |- (11) 


BetaeT Bonpoc. 6yeT IM JOCcTaBIATh OOulee pellieHHe TakxKe BbIPaKeHHe 
t 
M (t) =|[(E +dG) Mo. (12) 


C MoMOULbIO COOTHOMIeHHA (9) MOKa3bIBaeTCA, UTO TAK OyeT Tora H TOJIEKO: 
tora, Kora 3viemeHtT Mo meet JeBblii OOpaTHbiit. 
VUrak, cmpaBeqJiMBbl J{Be TeOpeMb!: 
Teopema 1. O6wee pewenue 6 Kaacce CV [U} sadauu (1), (2) ecme (11) 
uA, 8 Opye2ok dopme, 
t 


VL +dGn) A (9) £ (9) ds. (11) 


s 


Rear 


M (f) =|[(E + Go) Mo +L (t) + 


Sdecob G = Go +H, dynkyuu H (t) u L (t) — npouseoronore dbynkyuu Kaacca- 
S [U1], cea3b meocdy Komopoimu ycmanasaueaemca dopmyaamu (9) uau (10). 

Teopema 2. JIna moezo umober popmyaa (12) Oaeara obwee (6 Kaacce CV (UJ) 
pewenue sadauu (1), (2), Heobxodumo u Oocmamo4uno, amobot anemeHm Mo umes 
Aecbblii. OOpamnoiti. 


262 


Sameuaunue. M3 npusosumoii HuxKe Teopembi 3 caelyet, 4TO pH 
40 += 0 Benkoe (B Knacce CV [U]) pemenue 3aqaun (1), (2) MoxeT GpiTb npen- 
TaBJIeHO B ope (12), Ho c pynkuxeii G (t), 3Hayenusa KOTOpO! JeExKAT B KOJIbIE 
U — U}, o6bemstourem U. 

3°. Tlepeiigem k sayaye (3), (4), mpu4em coxpaHum o6o3HayeHHA MyHKTA 2°, 
[pHHAB 3a U xkoupuo {X — X} 

_ OOmlee pemeHve B Kacce CV [X] 3aqaun (3), (4), Kak serKo mpoBepHTb, 
CTb 

t i 4 
x) = |](E +dGo) x + 6) +\ [LE +dGo) A (9) E (9) ds, (13) 


s 


ne € (s) — npoussoibHan dynkunA Kuacca S [X]. Ecau spiGpatb u 3adpuKcu- 
oBaTh «x € X, x + 0, TO pemleHnem 3aqaun (3), (4) Oyner TakxKe PyHKINA 
-— 


t 
x () =| [(E + dGo)xo +|L (é) +\TE + dGo) A (s) L (s) ds| x. (14) 
ne L (¢) — no-npexuemy mponsBoubHan dbyHkKuna Knacca S[U]. Oxaspipaetcs. 
ITO (14) ecTb o6mjee (B ksacce CV [X]) pemenne sanauu (3), (4). 

(14) MoxkHO nepenucaTb B dbopme 


t wy t 
x) =|] (E + d@) «m +\[[( +4q —T[(E+ dG.) |x, (15) 


me G=G+H u H ~L. 
Ecu x0 + 0, To B KayeCTBe X MOXKHO B3ATb Xo. CeOBaTebHO, OOULee pe- 
nenve B Kulacce CV [X] 3anaun (3), (4) npu x) + 0 ectTb 


Z 
x() =[[( + dG)xp. (16) 


Urak, cnpapeqiusa: 

Teopema 3. O6wwee pewenue 6 Kaacce CV |X] sadauu (3), (4) ecmo (15) 
Luu, 6 Opyeot dopme, (13). Ecau x9 += 0, mo o6iwee petuenue mootem Oolmb maKsce 
ganucaHo 6 qopme (16). 3decb x — qbukcupoeannolli aaemenm X, OMAUULHOLtL Om 
HY Neeoeo, F (s) — npouseoraonan dyxKyus Kaacca S |X], G = Go +- Hu H (t) — 
npouseoAbHan dynKyua Kaacca S [U). 

4°. PaccmMoTpuM Tenepb ypaBHeHHe «B Auddepenunaax» 


dM (t) = dG (t) M (i), (17) 
KOTOPOMY eCTeCTBEHHO MIpuaTb TaKOli CMBICI: 


t+h 
iM (¢ 4-4) —M ()— [G(¢ +4) —GWIMOI= o( VG). 


Ypapuenne (17) np HayanbHOM ycuoBHH (6) 9KBHBaJIeHTHO HHTerpasbHOMy 
y paBHeHHIO 
t 


M (i) =E + \dGM. (18) 


Ypapuenne (18) paccmarpuBanocb Youiom (1) (AIA KOHeEYHOMepHOrO CJly- 
gaa) u Max Hepuu (2). Amu moxa3ano, uto pemenve (18) cyujectByeT, eqHH- 
CTBCHHO HM pefcTaBumo B BHJe (5). 

Bepuemest K 3ayaye (1), (6). CaaxKem c cbyHkuneli A(t) cemeiicTBo ee Hop- 
MUPOBaHHBIX MepBooOpa3sHnix G(t) = Go(t) + H(t), rae H mpo6eraer S[U]. 
3aduKcupoBas BEIOop nepBooOpasHoi G(t) uM mozcTaByHB ee B (17), MbI Nowy4uuM 
ypaBneuve B AudbepentManax, pellieHHe KoTOporo OyfeT HM pemiennem (1). 
Muaue ropops, ypaBHenve (1) «paccauBaeTca» B CeMeHCTBO ypaBHeHHii (17). 
Bui6upad neppoodpasuyio G(t) AA nmoscTaHoBKM B ypaBHeHHe (17), Mbl Tem 
CaMbIM BbIOMpaem OHO M3 pellleHuii ypaBHenus (1). 
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Cryyai 3aauH C MpOH3BOJIbHBIM HavaJIbHbIM YCJIOBHeEM 3/}@Cb HHKAaKUX}) 
oco6eHHocTeli He HMeeT. OG6ulee pemleHve 3ayauu (17), (2) ecth (12). Orcioqa 
culelyeT, uTo ecu (17) nopowzeHo ypaBHeHvem (1) w ecan Mo He uMeeT seBOrO 
o6patHoro, To 3ajaua (1), (2) umMeeT pelieHHe, KOTOpoe HH IIpH KaKOM BbIGope 
meppooOpa3Hon yvia A(t) (B Kuacce CV[U ]) nue OyeT penteHvem 3ayauu (17), 
(2) (cp. ¢ 3aMeuaHHeM K Teopeme 2). 

3ameuauHHWe. Ypapnenve (17) MoxerT He ObITb CBA3AHHbIM C ypaBHe- 
HHem (1). Tak OyjleT, ecJIH HempepbiBHad PyHKUHA OrpaHHYeHHOH BapHvalluH 
G(t) He HMeeT TIpOH3BOAHOH M1. B. 

AnaJlOrHuHbIM OO6pa30M paccMaTpHBaeTCA ypaBHeHHe 


dx (ty == dG(t) x(t). 


JleHHHrpayckKHi TrocyapCcTBeHHbIH yHHBepcHTeT Tocrynuato 
uM. A. A. )KqaHopa 19 IX 1960 


UHTHPOBAHHAS JIMTEPATYPA 


1H. S. Wall, Arch. Math., 5, 1—3, 160 (1954). 2J. S. MacNerney, Ann. | 
Math., 61, 2, 354 (1954). ; 


Jornagn Akagwemun nayr CCCP 
1961. Tom 137, Ni 2 


MATEMATHKA 
Cc. Mt. TEMCBEPr 
O HEKOTOPbIX CBOHCTBAX METOJOB CYMMHPOBAHHA 
(II pedcmaeaeno arademuxom B. H. Caupnoseim 15 X 1960) 


OGosHayeHH A. A = (A,,) —Kominekcnad matpuia; A* = (Ang,) 


OmaTpHla MaTpHubI A, y KoTOpoli BTOpOi MHeKC mpoberaeT 3HayeHUA 
AMOCMeLOBaTeIbHOCTH @ = {q,} HaTypabHbIx uncen. Ecau A — MaTpH- 
1 (Anz), TO “epes A1, Az, As OGosHayaloTCA MHOXKeECTBA MOCMeELOBATeMbHOCTEe! 


={€,} KOMIMJICKCHBIX 4HCeI, JIA KOTOPbIX, COOTBETCTBEHHO *: BS My Gahen| <9; 
n k 


SPaaeen <( 00; MOCNeqOBaTebHOCTh N= {Nn}, Vn = Deron CXOMMTCA. 
Lk k 


Tlanee, Q = {gy (x)} — NocueqoBaTebHOCTh (PYHKUM, HelpepbIBHbIX Ha 
, 00); Q* = {Gy,(x)} — ee mMomocefopatetbHocTb; Qi, Qe, Qs — MHO- 
eCTBA ocJeloBaTesbHocTeli & = {x}, Ji KOTOPbIX COOTBETCTBEHHO: 


> (x) & | aX < 60; ee \( +) 9 (x) ) &, ) } dx | <(0co; cytllecTByeT 


yp gx (x) En) dx. 


Martpuna A (nocjieloBatebHOCTh Q) Ha3biBaeTCA MeTOOM CYMMUMpoBaHHA, 
HomecTBa As, Az, Ai (Qs, Qe, Qi) Ha3bIBaIOTCAH, COOTBETCTBECHHO: TOAAMH 
/MMUpPyeMOCTH, OFpaHHyeHHocTH, aOcoJNOTHOH CyMMHpyeMocrH. 

Uepes c, Co, m OO03HaYeHbI COOTBETCTBEHHO MHOXKECTBA CXOAAULUXCA, CXO- 
ILMXCA K HYJIO, OpPaHHYeHHbIX MOCJIeEAOBaATeJIbHOCTeli; @€ — MHOXKeCTBO IO- 


jeoBaTelbHocTei & = {&,}, AA KOTOPbIX >} | Exal<inmers 
Jina mMatTpuubl A WM NocueqoBaTembHOcTH & = {E,} MbI NouIOxKHM 


JE, = S)] >) ane€e | 5 =| ElA= sup pi Samba 


eM RSsp k=p 


V8, =D) [Eels | = 18 = sup ee 


k=p 
AHaJOrHyHO WIA MocseqoBaTesbHocTeHH Q u & = {&,} nomaraem 


2 8 
EN =|] dls) &ldx; ER =NEI,= sup |\(Syan(2) &)dx 
0 


0<a<B<oco| ¥ 
a 


B § 1 wactosmei 3ameTKH MbI MOJly4aeM HeKOTOpble COOTHOMECHHAA KOHKper- 
bIX MeTOJOB CyMMHpoBaHHs, § 2 NocBAeH H3yY¥eHHIO B3aMMOOTHOLIeHHH 
Oe pa3JIMUHbIX MeTOLOB CyMMHpoBaHHA. B § 3 MbI IIpHBOAHM HeCKOJIbKO 
30HCTB OlepaTOpoB B MIpOCTpaHCTBe Cy, AHAJIOTHYHbIX CBOMCTBAM MATPHUHbIX 
eToOB CYMMHpoBaHHs. 

| 


* Ecam mpegemnl cyMMHpoBaHHaA He OOO3HAYeHLI, TO CyMMHPOBaHwe MpoHsBOANTCA 10 
2bIM SHAYCHHAM HHeKca oT 0 JO oo. 
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§ 1. Mbt paccmoTpuM cuJieqyroulHe MeTOJIbI? 
1, Meron, Ue3sapo nopsyka a, HM MeTox (C, a) hi a ay 


(4, n= hk =O 
On) = illo aed Hie 1s, he ee 
ya a(aene) ? i nega cd ge | 


0, | a 
2. Metol Sinepa nopsyka a, usu metTog (E, a) (a > 0): 


en me : 
Onk = fesarn) rth atl 
0, Ri>th). 
3. Metox AGOena, unm MeTox A: gz (x) = ke7**. 
, k 
4, WUuterpanpupiiy metoy Bopeas, umn metog B: q(x) =e” ae 
Teopema 1. J[za mozo umo6w: a) (C, a)? Ce; 6) AY Ce, Heobxodum 
u Oocmamo4Ho cyiwecmeosaHue UHOeKCa Ss U 4UcAa f > 1 makux, umonpuk >: 
Prti/Pe > fF. me 
Teopema 2. Jaa moeo umobo (E, a); Ce, neobxodumo u Oocmamoune 
ebInOAHeHUe CAeOYOWWUX yYcAaoEeutt: 
1) Ecau & = {§&} € (E, a)?, mo & = O(y*") Aaa Hexomopoeo y > 0. 
2) Cywecmeytom uxoeKc p u uucao gq >> 0 makue, 4mo dan ecex k > p — 


Prti— Pr > IV Gr. @ 
Teopema 38. Ja moeo umober BY Ce, Heo6xodumo tu Oocmamo4HoO ébI- 


noAneHue cAeOyrowuux ycaoeutt: | 


1) Ecau & = {€,} € By, mo & = O (y*") Oaa neKomopoeo yx > 0. | 
2) Cywecmeyrom uxdekc p u 4ucao gq >> 0 makue, umo Onn ecex kR > p — 


Ph+1 — Gr > 4V Gn. a 


JlocraTouHocTp yCOBMA (1) B cayyae a) TeopempI | JoKa3aHa B pa6oTe Cy 
Heo6xogzumoctTb ycsioBul (1), (2), (3) MokasprBaeTcaA C MOMOLLbIO enexyont 
AByX TeOpeM, MpeACTAaB/AIONLHX CaMOCTOATE/IbHbIH HHTepec. 

Teopema 4. JIycmp memod A sadax mampuyetl (Apr), npurem: 1) e € An 


2) (m—e) [} Ar = 9; 3) = | Ann |<. co (n ='0, 1,...). Toeda cywecmeye 


uHOeKC p u 4uucAo gq >> 0 makue, umo Onn bcex EFe imeem Eta, > glen. 
Teopema 5. IIycmo memod Q sadax nocaedogameAonocmoro {Gp (x) 
@ynkyud, nenpepoieHax na [0, oo), npudem: 1) e € Qi; 2) (m—e)(/ Qi = ¢; 


3) y, | dn(x)| < co (x € [0, o0)). Toeda cywecmeytom undeKc p u 4UCAO q > 
R ar 


makue, amo Ona ecex E€e umeem |/E|0, > g|EI?. 

Teopembl, aHaJiorM4uHbie Teopemam | u 2, Aa Novel CyYMMHpoBaHHA foKa 
3bIBaIOTCA B (?), OMHAKO HeOOxosuMocTH ycsioBHH (1), (2), (3) ope 
NHIUb [It yeoBusa (1) B cayyae MeToga (C, a), O< a <1. na octransupix 
Culy¥aeB HEOOXOLHMOCTbh MOXAHO YCTaHOBMTb TEM XE MPHeMOM, KaK M Mp Jo 7 
KasaTeJIbcTBe TeopeM | Hu 2; © MOMOMLbIO yCTaHaBJIMBaeMOH HH2Ke TeOPeMEl | 9. 


§ 2. Ilycrs A un B— pa metoa cyMMupoBanus, 3aaHHbie MaTpHiTaMll 
(dnz) HW (nr), MpHuem | 4 


Daan led Aina lacie auth ry 
R ; 


266 


Teopema 6. Ecau Onn nexomopux i uj, 1 Qi, j <3, umeem A; C B,, 
9 dan stobo2e0 8 > 0 cywecmeytom uxdeKc p(s) u 4ucao qg(d) > 0, makue, 
10 OAA ecex EE A;(\m umeem sim + 6q(8) [EIB > @ (8) JEWS? . 

Sameuanne. Jia KOHeYHOCTPOUHHIX MATPHIL MOKHO MOMOKUTD 6=0 
(0) < oo, q(0) > 9). 

Jima mMetofop Pu Q, 3aaHHbiIx MoceoOBaTeJIbHOCTAMH {p», (x)} HW {qx (x)}, 
HUM », (| Pr (x) | + | Qn (x) |) < 00, CNpaBeqIMBEI aHaorMuHBle CooTHoIe- 

k 


id, ECM BCIOLy 3aMeHuTb A; Ha P; u B; Ha Qj. 

B xkauectTBe cJleqcTBHH Teopembl 6 lowyuaem: 

Teopema/?7. Ecau Ai Ce, mo cywecmeytom uxdeKc p u 4aucao g >> 0 
aKue, umo Ona ecex &EAi(\m El, > qIElp. 

Teopema 8. Ecau AiC™m, mo cywecmeyrom wH0eKc p u 4ucao gq > 0 
akue, umo Ona ecex FE Ai(|m |lEll4, > q|l&lb. 

TeopemagYQ. Ecau AzCm (As Cm), mo cywecmeyrom uxOeKc p u 
cao gq > 0 maxue, umo das ecex & € A2{\m (& € As{\m) umeem | El2, >a IEIe. 

Teopema 9 gua cayyat Asm, mpHuem Mmatpuya A — matpuna 
STIMia, yTBepxyaetca B (*). C nomonibio Teopembl 9 JerKo OKasbiBaeTca 
lelyIOMMH + pesyJbTaT, UpnHayexamuh Iennepy (*): 

Teopema 10. Eenu cC AsCm, mo c=,As. 

Teopema 8 npHBO,NT K aHasory Teopemp! 10 21a Noel aOcooTHOrO Cym- 
ApoOBaHHs. 

Teopema ll. Ecaue C A1C™m u 0a aw6o020 p 02paHu4eHnole peilieHUun 
icmembL ypaeHenutl >) Tadak = 0 (g ='p, p + li.) podenmanicg a &, 

1 

DSA Ce: 

Ilpumenaa Teopemy 8 K MeTojam | H 2 H HCHONb3yxA pesybTaTEl § 1, nowy- 
aeM: 

Teopema 12. Ecau (C, a)? Cm, mo (C, a)f =e. 

Teqmem a is. Ecau (E, 2); C m, mo (E, a) =e. 

§ 3. Bpeflem Ha cy Hopmy |&| = Sup |En|. Torga co 6yger B-npo ctpaucr- 


oM. Ilyerb A — JHHeHbI HeMpepbIBHbIM OllepaTop, OTOOPaxatoulHhi Cy B Cea. 
Oo3HauHM Yepe3 Cp N-e CONPHAKeHHOe Cy MpocTpaHcTBO HM yYepes A, — 
-H compsxkeHHbI A omepatop. 

Teopema 14. Ecau us (As, x) € Cy caedyem, umo x & C2, mo u3 (Aa, x) Eco 
eOyem, “MO xX Ey, npurem cyujecmeyem gq —>0 makoe, 4mO OAA BCeX X E Cy 
As, OI > a/xl 


Jlanee, HeTpyHO BHJeTb, YTO OMepaTop Ai MOXKHO NpekcTaBuTb B Bue 
n=(Ar,&), =a}, E= {Ea}, th= Diambs, 
R 


DHYeM MaTPHIla (dy,) 3ABHCHT JMUb OT OepatTopa A. . 
_Teopema 15. Ecau u3 (Ay, x) Ec, caedyem, 4mo XECy, U OAR KaI- 


920 P O2PAHUdeNHole pewlenusA CUCMeMbL YpaeHeHUu >» TnAnr=0(R=p, p+, 2) 
n 


\Oepocamca @ Cy, mo'us (Ay, x) EC, Caedyem, umMo xX EC. ’ 
Teopempl 14 u 15, oveBHyHO, ABAIOTCA B HEKOTOPOM CMbICJI€ aHaJioramMu 
sopem 10 u 11. 


_. TapryeKni rocyfapcTBeHHbIli Tlocrynuso 
yHHBepcHTeT 7 IX 1960 


UHMTHPOBAHHAS JIMTEPATYPA 


/1H. O6pemxos, Jloxa. Bonrapcx. Axag. nayx, 8, 1 (1955). *K. Zeller, 
l Meyer-Kénig, Math. Zs., 66, Ne 3 (1956). * A. JI. Bpyauo, JAH, 91, 
2 2 (1953), 4K. Zeller. Math. Zs., 53, 5 (1951). 
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Jloxnxayn Akayemun nayrk CCCP 
1961. Tom 137, Ne2 


MATEMATHK, 
10. JI. HAJIEW.K AA 


KOHTHHYAJIBHbIE HHTEFPAJIbI, CBASAHHBIE C HEKOTOPbIMU 
JUSPEPEHUMAJIbBHBIMH YPABHEHHAMH WH CHCTEMAMU 


(IT pedcmaeaexo axademuxom A. H. Koamoeoposeim 23 IX 1960) 


B nactosulei 3aMeTKe H3JIOX%KeHHbIN B (1) MeTOL MpekcTaBseHuA pellenu. 
Bue KOHTHHYAJbHIX HHTerpaslOB PaCHpocTpanAeTCA Ha HOBbIH Kwac 
nuddepeHinabHbIx ypaBHeHHit. 
in oe M (x), X1:) — MpocTpaHcTBO oOfpaHHyeHHbIX BeKTOP-PyHKIL" 
x(t) (0 <¢t < /)co 3HayeHHAMM H3 KOHeYHOMepHOrO MpoctpaucTBa R,, yoB 
nerBop AIOuLAXx ycnopusam x (0) = Xo, x (J) = x;. Tlyctb, anee, g — pas6ue 
wne O=tjch<.u.<h, = tri = G&G Ri — mpocrpamctso Siewenta 
(X1, Xo,---> Xn), THE XR ER, u Q(q, R) — Wenn puyeckoe MHoxKecTs 
u3 M (x, 7), NopoxkeHHoe pasOvenHem g HU OopeseBcKHM MHOxecTBOM R u3 Rf 
Ilyctb Ha mMHoxecTBax Q(q, R) 3alana dyHkuna p» (gq, R), 3HayeHHA KOTO 
pol — /m-MepHbIe€ MaTPHUbI, ABJIAIOULaIcA aOCTpaKTHOH MepoH OrpaHHueHHo! 
BapHaluu B Kaxkiom RJ u ykoBseTBopsAloulad OOBIYHBIM COBHAM corsmaca 
BaHHocTH. Takand dyHKuHA t's (g, R) OOblmHbIM OOpa3soM (Kak B TeEOpHH MapKOB 
CKHX TIpolleccoB) CTPOHTCA, eCJIM 3a,aHo CeMeHCTBO Mapa S: (Eigen cKl jue km 
(ti < tz), YROBNeTBOPAIONIMX JId HeKOTOpOH Mepbl oO (x) B Ry ypaBHeHHE 


\ S (t2, t3; x2, x3) S (t1, t2; x1, x2) do (x2) = S (t1, fs; X1, Xs). (1 


R, 
Ecau © (x (t)) — dyHKunonali wa M (x, x,), To NoOOxXHM 
I (®) = lim I, (®) = lim \ D (x, (t)) » (q, dx), (2 
q q RI 
re xq (ft) = x (tha) MpH hoint<ch (R=1,....0+1) uw x) =4 


npu ¢ = /. Ecan J (®) uMeer cmpicu1, TO Mbl HA30BeM CFO KOHTHHYAaJIbHbIM HHTE 
rpasiom Hu Oyem oOo3HayaTb 


1@)= YO) de ( @). (3 
M(Xp, Xz) 


Ecun dyukuus  (g, R) HMeeT orpaHHyeHHy!0 BapHallHio, TO ee MOXKHO OObIY 
HbIM OOpasoM MIpOLOJMKHTb JO HEKOTOPO! C4YeTHO-aAMTHBHOH Meppl. Muterpase 
110 ITOH Mepe, B oT/IHUHe oT (3), Oyem nuCaTb Oe3 3Be3L04UKH. J]ia orpaHHueH 
HbIX HeIpepbIBHbIX (yHKUMOHaIoB WM (x) o6a ompeseteHua coBmayatoTr (*) 

Teopema l. Ecau S (th, ta; x1, x2) — eewecmeeHHaa HenpepeieHan ni 


X1, X2 MYHKYUA U \ S (ti, te; x1, x2) do (x2) > 1, mo @yxkyus ts (q, R) umeen 
Ry 

O2panUdenHyto e6apuayuto mozda U MOAbKO mMoeda, KOe2da 6 HanuUcaHHot opmya 

umeem mecmo 3Hak pasencmea u S (ti, te; x1, x2) > 0. 

2. Ilyctrb § — rusmb6epToBo mpocTpaHcTBo; T — camoconpaxenunii one 
paTop ¢ orpaHwyeHHbiIM oOpatHbim; D = Dr — nocrpoenHoe no T npoctpaH 
‘CTBO OCHOBHbIX 3JIeMeHTOB; VV — PDO TS ga BY 1OHEe HPOCTD AECTD odo6ileHHl 
3JIEMEHTOB ('). ; 
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PaccmotpuM peutenve U (t, t) onepatopHoro ypapHenua dU/dt = A (t)U 
ycuopuem U (t, t) = J, CuHTaA BHINOJHEHHBIMM YCJIOBMA, IPH KOTOPbIX OHO 
mlecTByeT HM KoppekTHo (°-°). Ilyctb np HeKoropomM p >0 || TA ? || < oo. 
ra HMeIOT CMBICA BbIPAKeHHA Sj, (t1, te; X1, X2) = (U (ty, te) Ejx,, Enx,), THE 
x(k =1,...,m; x€R,) —TlomHoe cemelicTtBo OG606IeHHBIX 3JIEMCHTOB, 
yuueM MaTpHia S = || S;, || yqoBnerBopset ycnoBuio (1). 

Deopema,2. dlyeoma m= 1 u,S (ty, te; x4, X29) = (e4ts-to€,, Ex) 
-=const). J/ycmb cywecmeyem nocaedosameronocmb ~,€D makasa, «mo 
Dn ED, nocaedogamenronocmu ynkyutt Pn (xX) = (Pans Ex) U Wn (x) = (AGn, Ex) 
BHOMEPHO O2panudeHol U Pn (xX) > 1, n(x) +0 npu n — co noumu ecody 


R, omnocumenono o (x). Toeda, ecau \ |S (t1, t2; x1, x2)|do (x2) << co npu 
Ry 
> ti; Ino 
\ onli tes 54, Xe) do (xa). 1. 
Ry 


AnasliorH4unad TeopeMa uMeeT MecTo HM pH m > 1 u A, 3aBucsutem or f. 
3. Ilyers A — camoconpsxKeHHbIi OTPHIaTebHO OMpeseseHHbIii onepa- 
p, B — HeKoTOpbIii MpousBoOLAULHH onepaTop Takoli, uTo u A + B— npo-. 
BOAAMIMM OnepaTop nowyrpynnpt (°), nepepogsmel § BD, B (*) npx yerosun 
paHuyeHHocTH onepatopop B u A’BA ” ycraHoBjeHO paBeHcTBO 


Tl 
pe ee= lind >) eA GCh—th—VeS@h—h-—De (EE N), (4) 
7 k= 


e peje MOHMMaeTCA B CMBICJIe CHJIbHOM CxoquMocTH BD. 

Teopema 3. Coomnowenue (4) cnpasedaueo, ecau npu HeKomopetx x > 0 
pi > p evinoanenvs ycaosus: | A7BA~*'|< oo, | AMeA || < e™. 

Bpeslem B paccMoTpeHHe byHaMeHTaIbHYy!IO MaTpHUy oOMepaTopHoro ypaB- 
Hua dp/dt = (A + B)p, coorsetcTByrollyio H36paHHOH MosHOM CHcTeMe 0606- 
-HHbIX 3JIEMCHTOB: 


W (t; x, y) = (CAT Erx, Ei) Fe tat 


V3 dopmyuint (4) culelyeT npeqcTaBmenne 
n-++1 
WAR Ss,, X) = lim >| Gi(t-— tg} ¥r-4)'' x7) do Cade Gia te) 
ghar: 2% 
RI r=1 
e G;; (t; x, y) = (e4%eB'E,,, sy). SaMeTHM, 4YTO STH Pe3yMbTATHI NMepeHo- 
TCA HW Ha Cly4ali, Korga onepatopsl A u B 3asucar or f. 

4, PaccMoTpHM HekoTopble uacTHbIe cydan. 

1) Ilyers B = V (C) — orpanuuenHaa cKalApHad dyHKWMA camocomps- 
HHOrO ONepaTopa C, yOBJeTBOPAIOMerO YCJIOBUAM, MOpoOHO paccMoTpeH- 
m B (+). [Ip stux ycoBuax, Kak u3BecTHo (’), BN cogepxuTcA MoHoe 
MeHCTBO OGOOLLEHHbIX COOCTBEHHBIX 3JIeEMeHTOB OnepaTopa C. M3 cbopmyuipr (5) 
A COOTBeTCTBYIOULel STOH CHcTeMe :byHaMeHTaIbHOM MATPHIbI BbITeKaeT 
ecTaBsieHHe 


L 
W (1 x, x) = \ exp |) VO) dt]dus (« ), (6) 


M(xo, £7) 0 


> Siz (ty x, y) = (e4*Ecx, Ey). Popmyay (6) MoxHO HCMONb30BaTb AIA Mpes- 
ABJICHUA (PyHLaMeHTaJIbHOH MaTPHI{bl CHCTeMbI 


Op/ot= L (wp) + B(x, 2), (7) 
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rye t) — m-mepubiit BexTop, L (1p) — camoconpsxKeHHaA CHIbHO 3/JIMMTHYeCKas 
cucTemMa judepeHUHabHbIX onepatopos, B (x, f) — spMuTOBa MaTpuila. 
m 


2) Tyctb BEjx =\ >} By (x) Sax HM (C4*Ejx, Say) = Sym (€4*Erx, Sry). Torna 
k=1 


<€' 
‘ 


Z 
Wl; x x) = \ exp|$B (@ @) dt] dus (x O), 


M(Xp; x] ) 


re S (t; x, y) = (e4tE,x, §1y) — CKasiapHad cbyHKUHA, a No 3HaKOM KOHT 
HYa@JIbHOrO MHTerpaia CTOHMT MYJIbTHIWIMKAaTHBHBIM HMHTerpal. Ota dopmyaa 
MOKeT ObITb MpHMeHeHa K cHCcTeme Bua (7), B KoTOpod L (1p) = Li (0p) -/, roe 
Li (sp) — snauntTHyecku onepatop, / — eqHHHYHaA MaTpHla. . 
3) PaccmoTpuM Aa mpocToTH cayyai m=1, mw nycTb 


ete: are ES ey 


rye 8 (x, t) — ckanspHan dynKuus, y (x, f) PDyYHKWHA CoO 3HayeHHAMH U3 Ry" 
®Mopmy.1y (5) mpH 3TOM MOX%KHO TpHBecTH K BHLY 

: Witlarm, voi 

; n+1 
=lim \ exp{S) [At8 (va At) +f (Ati xa xpl}dus( 2) 
RY r=1 

al S is ’ , 
re S(t x, 9) = (CME &) WEG x y) =n STE DD 
IlycTh cymectByet dyHKuHoHa W (x (t)) B M (Xo, xz), HA KoTOporO 3Ha- 
uenne @ (x, (t)) copmajlaeT c BbIPaKeHHeM MO 3HakoM exp B (8). Tora 


W (lx, xi) = Y ePetdp (x (9). 


M(X, Xz) 


IIponoqa avaiorMunble paccMoTpeHus B culyaae m > 1, MOXKHO MOJYITh 
npeqcTaBleHue cbyHJaMeHTaJIbHOH MaTPHIlbl CHCTeMbI Bua 


=L (WT + Yan (x, 0 Sh, $V (x, OY. (10) 
k=1 
rye J (ip) — camoconpsxKeHHbIii 9IMHNTMYeCKHH onepaTop, ap (x, t) UV (x, 2) 
HeEKOTOpble MAaTPHUBI. 
Teopema 4. JIycme 6 cucmeme (10) L (py) = aAp u a= U,ApUR* 
20e Aj, — Ouaeonarbxole mampuuyot. Toeda 
Wily gy the 


— 


l l 


Ey v > 
os \ exp {— 5a YS) and” —z\ 5} (ai —URU Ray) dt —\ div a (x) dit x 
M(Xq, Xz) 0 k= 0 R=1 0 


x du (x (2). (11) 


= 


IIpu amom Oaa dyxkuyuonaara guda V (x (t)) = \ f (x, t) dx (tf) nonaeaem 


— ar 


na+1 j 

¥ (%q (f)) = > F (Xray tra) (%r — Xr). (12 

r=1 

3ameuaune |. Moxno nokasatTb, 4TO Ip HEKOTOPbIX BHJOH3MCHCHHAX 
tbopmyuibt (12) Oyyer u3MeHaTECA u dopmysa (11) *. Hanpumep, ecan B3ATb 
B (12) f(x; t) BMecto f (x24, f-4), ‘tome UT) HY2KHO OTOPOCHTb MocieqHHH 


* Cm. mo STOMy NoBOxy sameyanue P. Defiumana ((§), crp. 185). 
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WIeH B MOKa3aTee CTeleHH, a eCIH B3ATb 1/2 ([f (x-, tr) —f (Xp, ir—)], TO 
{yKHO OTOPOCHTb MOJIOBHHY 3TOrO WieHa. 


3ameuanue 2. B ckanapnom cayuae Uz = 0 (970 BepHo u mpH mo- 
TOAHHBIX MATPHILax Q;,). Popmyvia (11) B 9TOM cay4ae Onia NOy4eHa SBPHCTH- 
[eCKHM IyTeM B (°). OHaKO IIpHMeHeHHbIii Tam croco6 NpHBOAMT K HeTOYHOCTH, 
BASAHHOM C TEM, UTO He YKa3bIBaeTCH CMbIC BEIpaKeHuA WV (x, (t)), paccmor- 
)EHHOrO Bbillle. OKa3sbIBaeTCA, TO JIA MOUYYeHHA BbIBeEeHHOM B (°) PopMyIbI 
1yKHO Jaa VY (x,(t)) OpaTb BEIparkeHHe, yKa3saHHoe B Kone 3amMeuaHHA 1, HO 
IDM 9TOM KOHTHHYaJIbHBIM MHTerpad B (11) Henb3a CunTaTh “HTerpanomJleG6era 
Io Mepe BuHepa (cM. HHxKe Teopemy 5). 

5. B cmyyae, Korga L (sp) B ypaBHenun (10) — annunTru4uecKuit onepaTtop 
TOpOrO NopALKa, PyHaMewTa/ibuble pemenus S (t; x,y) ypaBHenus Owp/dt = Lip), 
‘aK M3BeCTHO (7°), HEOTPHIaTebHbI, H MOTOMY (byHKIMA MHOXxKECTB t's (q, R) 
lopoxwlaeT Mepy 1 (x (¢)) B mpocrpauctBe M (x,, x/). 

Teopema 5. Paccmompum ypaenexue (10) @ cKaaapHom cayyae. Ecau 

npedcmaerenuu (9) e20 dyHOamenma ioHOe20 pelllenuA UMeem mecmo coomHoLe- 
ue lim ® (xz, (t)) = ® (x (A), ede npeder noxumaemca @ cpedHem Keadpamus- 


q 
Om no mepe |} (x (t)), mo unMeepan 6 a9MOM NpedcmasBAeHUL MODCHO C4umamb UN- 
veepanom JIebeza no mepe t» (x (t)). 

CaeActTBue. TeopemMa npHmMenuma B culy4ae, Korga onepatop L (yp) 
IBJIACTCA IIPOH3BOAAULHM JJIX MApKOBCKOrO Mipollecca, 10 KOTOpoMy cylllecT- 
yiOT CTOXacTHYeCKHe HHTerpast (cm. (1"), crp. 392). BuacrHocTu, 3To HMeeT 
ecto, Korga L (p) = aA, wu notomy B dopmyue (11) B cKamApHoM cury4ae 
(OKHO ONYCTHTb 3Be340UKY Ha, HHTerpaJiom. 

aa cryuaa v = | mpeqcraBuMocTb B Bue HHTerpasa JleOera cyHameH- 
aJIbHOrO pellleHua ypaBHeHua (10) (cKaApHoro) NMoKa3aHa ApyrMMu MeTo.aMu 
paoote (!*). B cuyyae v > | nogoOuble pesybTaTbl BbITeKaloT M3 padorTot (1%). 

6. W3pectupim cnoco6om, mpHHaswekauum P. Meiumany (°), MoyKHO MoO- 
a3aTb IIpe{CTaBHMOCTb B BUe Mpesesa KOHTHHYaJIbHbIX HHTerpasioB (yHya- 
eCHTaJIbHOrO pellieHHA ypaBHeHHua Bua Orp/Ot = iL (xp) + Li (ip). Stor npuem 
OCTOHT B pacCMOTpeHHH ypaBHeHua Ow/dt = (i +e) L (Wp) +L1(p), K KoTo- 
OMY IIPHMeHHMbI H3JIO%KeHHbIe BbILe pesyJIbTATHI (MmospoOuee cM. (')), H B Mo- 
NeqyoueM Mepexose K Mpesesy upn ¢ +0. Takum nytem, Hanpumep, MOoxKHO 
OJYYUTh TMpelcTaBenve PyHAaMeHTaJIbHbIX pellieHHu ypaBHeHusa Tuna Ilayau 

Bue, aHasoruuHom (11). 

SameTuM, 4TO (byHKWHA MHOKecTB {+ (g, RK), Mopow*aemaaA onepaTopom 
; + s) L (ap), KommsekcHa, H MOTOMY K Heli He ipHMeHHMa Teopema |. OgHako 

B 9TOM CJly4ae Ip HEKOTOPbIX YCJIOBHAX MO?KHO JOKA3aTb AHAaJIOrHUHyt0 TeO- 
emy. B uacTHOCTH, MOXKHO oKa3aTb, 4TO (pyHKUMA {ts (q, R), MocTpoeHHan 
O dyHameHtaibHomy peiieHuio S (t; x, y) =(40Dt)e—4>5t ypapneHun 
p/Ot = Do*p/0x? npu Im D = 0 He uMeeT orpaHHyeHHol BapHalnn. B cBa3K 
3THM HAM KaxKeTCA HeOOOCHOBaHHBIM MpHBeseHHoe B (°) (cTp. 93) yrBep»xeHHe, 
TO 3TO ypaBHeHHe MopoxwAaeT Mepy CTOJIb *Ke XOPOMyiO, KaK M BAHepOBCKas. 


KuepsckHii NOIHTeXHHYeCKHi Tlocrynusio 
HHCTUTYT 14 IX 1960 
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Jloxxage Akawemun nayrk CCCP 
1961. Tom 137, Ni 2- 


MATEMATHKA | 


B. A. WJIbHH 


O CHCTEME KJIACCHYUECKHX COBCTBEHHbIX ®YHKILHMM 
JIMHEHHOrO CAMOCOMPS)KEHHOrO IJIJIANTHYECKOFO 
ONEPATOPA C PASPbIBHbIMH KOI®S®HUMHEHTAMU 


(ITpedcmaeaeno axademuxom H. [. Iempoeckum 14 X 1960) 


B mpeamaraemoh padoTe ycTaHaBJuBaeTcA pA cBolicTB d@yHKWAH puna | 


sagayu JIupuxsie H Helimana 4a OOulero sHHeEHHOrO CaMOCOMpAKeHHO"O JJIVIHI- 


THYecKOorO OnepaTopa 2-ro NopsAyKa C paspbIBHBIMH Koop pHuMeHTamu. TIpu — 


MOMOM[M STHX CBOHCTB AOKA3bIBaeTCA CYLeCTBOBAaHHe MOJIHOH OPTOHOPMHpoBaH- 
HOH CHCTeMbI KJIaCCH4¥eCKHX COOCTBeEHHBIX (YHKUHH yKa3aHHOrO oMepaTopa. 
JIanee Tip NOMOULM pesyJbTaTOB paboTpl (') MoKa3piBaeTCA COBMayeHHe CHCTeEMbI 
KJIaCCH4¥eCKHX COOCTBEHHbIX (YHKILHH paccMaTpHBaemoro ONepaTopa C Pa3pbIB- 
HBIMH KOSPPHUHeHTaMH C CHCTeMOH OOOOMLEHHBIX COOCTBeHHBIX (PyYHKILMH TOTO 
*Ke onepatopa. 

1°. Tlyerb orkppitaa N-mepHas o6acTb g BMecTe CO cBOeli TpaHunel T nexKUT 
BHYTpH HeKOTOpOH OTKpbITOH o6acTu 7. [Ipeqnomo*wuM aee, 4TO OOMaCTh F 
pasOuBaeTcA HeEKOTOPOH JlexKalleii BHYTpH Hee 3aMKHYTOM MOBepXHOCTbIO C 
Ha Be MogoOacTH gi (NexwKallyio BHYTpH C) H ge. PaccmotpumM B (g + IT) cae- 
Wyroulyio 3ayauy Ha coOcTBeHHBIe (pyHKIHH: 


N 
a 0 (1) Ov ert) Au 
Lal MO siogk ax, | an 55, | cY (x) vu + Av = 0 B gi, 
i, k=k 
N 
7 a Of a2) (x) 92] _ -«) Ley oe = 
L,v Be Oe oe ax, | at ( ) oe c®) (x) o + Av = 0 B go, (1) 
£, k= 
; ov 
vir=0, [alle=0, [F]| =9, 
ov Ov Ov 
rye lv] = vlc—o — ¥ |c+03 Fa c dvilc—p ~ dvaleyo? Vt — BHEWHAA To or- 


HOWeHHIO K OOJACTH £1 KOHOPMAaJb JIA oOMepatopa Li; ve — BHYTPeHHAA 10 
OTHOMeHHIO K OOJIACTH £2 KOHOPMA@JIb JIA onepatopa Le, a cumMBoumbt C — 0 


uC + 0 o3HaualioT, 4TO GepyTca NpeesIbHbIe 3HAYCHHA COOTBETCTBEHHO C BHYT- 


peHHeli WH C BHEeWIHeH MO OTHOMIeHHIO K gi CTOpOH MoBepXHocTH C. 

IlycTb BHINOJIHeHbI CuleLyroulHe 4 ycloBua: 1) noBepxHocTb C mpHHaqiexkuT 
Ksiaccy JIlanyHoBa, mopepxuHoctb I” peryiapua *; 2) dyHKWHH an (x) Hel” (x) 
(#1 = 1, 2) onpexenenst H npuHagexat Kaccam **: aff (x) @€C%™ B o6nacru 
(g. +0), ae ech 3 (T — gy, ce (x) EC®™ B (g, +0), c@ (x) CCO™ 
B (T — g,); 3) Kosdpunuenter aff” (x) (m = 1; 2) Bcioxy B oOsacTAx cBoero 
OMpeleseHHA YOBJeETBOPAIOT YCJIOBHAM 3u1mMNTHUHOCTH; 4) c’”) (x) > 0 Belozy 
B OOsacCTAX CBOerO ONpeAeIeHHA. 

Yka3anHble 4 yCJIOBHUA OyeM Ha3bIBaTh YC TOBHAMH A. 


* TloBpepXHOCTb Ha3bIBae€TCH peryJAPHOU, CCM B OOACTH, OrpaHHYeHHOH 9sTOH MoBepx- 
HOCTbIO, paspelluMa 3ayaua JIupuxne tua ypaBHeHua Jlanmaca upu m060H HenpepHIBHOH 
TpaHwHuHoH dyHKuUHH. 

** OnpeeseHHe BCeX HCHOMb3YeMbIX B 9TOM CTATbe KMaCCOB MOXKHO HaHTH B (*). 
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IIpexe Bcero ycTaHaBJIHBalOTCA CBOCTBa (yHKWHH Tpuna Aaa 3aqauu 
Mupuxsie c paspbiBHbIMH KOSPPuIMeHTAaMH Bua 


Liu = — fi (x) B gi, Louw = — fa (x) B ga, 


ulp=0, Iulle =0, [s]|. =o (2) 


Teopema 1. /]ycmb eeinoanenot ycaosun A. Toeda cywecmeyem pynkyut 
[puna sadauu (2) K (x, y), npuvem ama dyxKuusa yOoeraemeopsem caecdyrouyuMm 


mpeodoeanusm: 1) K (x, y) cummempu4na omxocumeavono x u y; 2) K (x, y) € N® 
npu x, yé(g +T) (m. e. K (x, y) nenpepoiena no coeokynHocmu x, y ecrody 
6B samKHymot obaacmu (g-+T), Kpome mouek X = Y, U OAA Hee cnpasedauea pabHo- 


mepHan 6 samMKHymou obaacmu (g +I), oyeHKa* K (x,y) =O (ease 3) ecau 
fi(xpeC uw 6 gi u €C” @ (gi: +0), a fe (x) €C°™ 6 peu EC 6(g2 +C +N), 
mo eOUHCMBeHHOe KAACCUUeCKOe pewieHue V(X) sadauu (2) onpedeanemca hopmyaott 


a(x) =| Kix DAWdy +\ Kanha. (3) 


&1 £2 


Hametum cxemy oKasatevibetBa Teopembl 1. Byem uckaTb yHkuu10 Ppuna 
K (x, y) 3aqaunu (2) B Buye 


K (x, y) = Ki (x, y) + Ka (x, y) 4+. (x, 9), (4) 


rye Ki (x, y) — dyHKunua puna onepatopa Li B oGsacTu gi, NpoLomKenHas 
TOKMeCTBCHHBIM HyJIeM Ha OGaCTb ge; Ke (x, y) — dyxHkuua puna onepato- 
pa Le B OOnacTH gz, NpoLOMKeHHAA TOMKTECTBEHHLIM HyJIeM Ha OONACTb gi, 
a w(x, y) Ana mo6oro tbuKCHpOBaHHOroO Y, IIpHHaqexKanero G1 WIM ge, Mpen- 
cTaBsideT CoOol peliieHHe CJleqyroulel 3aqaun J[upuxse Cc pa3spbiIBHbIMH Ko9dp- 
(pHILHeHTaMH: 


Lw=0 B gi, Low = B Q2, (5) 
' ow 
Ww Ir = 0, {w] a 0, | . = 0 (x, y), 
rye 6 (x, y) = — 0K1 (x, y) /Ov1, TIpH yeg, uU O(x, y) = ORe (x, y)/Ovoy 


pu y & ge. 

B cuay cBolicts dyuKuni [puna Ai (x, y) u Ke (x, y) HM ofnoro pesysbTaTa 
MKupo (*) 9 (x, y) Kak dbyHKuHA x pH 060M dbuKcHpoBaHHoM y € (gi + ge) 
NIpHHawIexKUT Ha nMoBepxHocTH C kKJlaccy c°™ Ho torga, B CHsly OCHOBHOro 
pe3ybTata padotpi ('), pemieHve 3afaun (5) cyulecTByeT M onpeyesetca cop- 
My 10H 

w (%,y) = \ Ky (x, Oe (t, y) ds:, (6) 
G 


re Ko (x, y) — Apo, mocTpoeHHoe B paoore ('), a pw (x) ABAeTCH petleHHem 
HHTerpabHOrTO ypaBHeHHA 


w(x, ) =\F (De (de +9 (2, W), (7) 


G 
iipo Koroporo F (x, y) €N“*? npu x, yEC, 8 > 0, 7 <6. 
B cuy ofHoro TOHKOrO pesybTATa H3 TeOPHM HHTerpasbHBIX ypaBHeHuii 


(cm. (2), crp. 59) pesonppenta I’ (x, y) apa F (x, y) BO BCAKoM Culyuae € N ie, 
npw x, y €C. Ho Tora, Beipaxkaa penieHve ypaBuenua (7) yepes pesoubBeHTy 


pei 
2D 

* Syechb N >3. IIpuN =2. K (x,y) =O (in ral , tae D— QMametp o6sactu g. 
xy 
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Vi TOLcTaBIAA 9TO BhIpaxKeHHe B (6), MbI MOYYHM Aa w(x, y) MpeskcTaBenve 


w (x, y) =) M (x, 0) 8 (fy) ds (8) 


Cc 


re uepes M (x, y) oO03HayeHO Apo, NpHHayviexkanlee KJlaccy N® npn 
x€(g +7), y €C. C nomouipio npexctaBsienua (8), YaHTHIBAA KOHKPeTHbIN BUY 
dbyHkunn 98 (¢, y), HeTpy2HO OOocHOBaTb TpeOoBaHHe 2) Teopempl |. 

Jia OKasaTebeTBa CBolicTBa 1) BeCbMa CYIIeCTBEHHO HCHOb3yeTCA PakT 
coBnaweHuA KaccH4eckoro H OOoOMleHHOrO pemleHnHi 3ayaun JIupuxuie (2), ycra- 
HOBJICHHbI B WyHKTe 2° paOotr (?). 

Hakouell, cBovicTBo 3) WOKa3biIBaeM, ONHpascb Ha cHMMeTpuIO XK (x, y), 
(bakT COBMaeHHA KsIaccHyecKoro H OOOOMLEHHOrO pelieHHi 3ayaun (2) u dbopmy.aly 
[puua. 

2°. Ilepexoqum K BOMIpocy 0 CYUIeCTBOBaHHA KJIaCCHYeCKHX COOCTBEHHBIX 
(byHkuMH 3anauu (1.) 

Onpewenenune. Knaccnuyeckouw COOCTBEHHOU OO yH K- 
uuek saqauu (1) HasprBaeTcs (byHKUHA v (xX), YMOBJIETBOPAIONLAaA Cle yIOWHM 
TpeOoBaHuam: 1) v (x) == 0; 2) uv (x) MpHHaqmexuT Kulaccy Gham 3aMKHYTOH 
o6mactu (g +T), kaaccy C” 3 Kayo u3 o6nactet (gi +C) u (g2 +C) 
u knaccy C” pB Kaxoii u3 OTKpbITBIX OGwlacTeli gi M ge; 3) v (x) NpM HeKoTo- 
poM A B OGbINHOM KJIaCCH¥eCKOM CMBbICJIe YOBJIETBOPAeCT BCeM YCJIOBHAM 3ajla- 
uu (1). 

Teopema 2. Ecau 6vinoaxenot ycaosua A, mo cyiyecmeyem noanan (6£2) 
OPMOHOPMUPO6AHHAA cucmMema KAaccu4ecKUux coOcmeeHHolx MynkKuyut 3adauu (1). 

Jia JloKagaTeibcTBa Teopembl 2 HccJleyeTcCH OMHOPOMHOe HHTerpasbHoe 
ypaBHeHHe 


a(x) =A) K (x, y) 0) dy, (9) 


g 
5 


ApOM KOTOPOrO CJIYXKHT MocTpoeHHads Bbile PyHKUMA [puna saqaun (2). Yecra- 
HOBJICHHbIe B TeopeMe | cBolicTBa (yHkuuu [puna NO3sBOJIAIOT MOKa3aTb, YTOITO 
ypaBHeHve HMeeT CueTHYIO CHCTeMy COOCTBEHHBIX (PyHKIMH {Un (x)}, YTO Kaxkaa 
H3 3TUX PYHKIMH ABJIAeTCA OLHOBPeMeHHO KJIaCCH4YeCKOH COOCTBeHHOH dyHK- 
wei 3aqauu (2) H 4TO CHcTeMa COOCTBeHHbIX (YHKUMH NomHa B £2 (g). 

3°. UcnoupsyA pesyibTat nyHkKta 2° padortni (') H CXeMy, H3102%KeHHYIO B pa- 
Oote (*), JerkKO JOKa3aTb CJleflyloulee yTBep2xKeHHe: 

Teopema 3. [Joana cucmema KaaccuuecKux coOcméeHHelx GbyHKuyull 3a- 
Jdauu (1) coenadaem c noavHot cucmemoti obo0bweHHoLx * cOOcmeeHHeLx dyHKyutt 
gsmou 3adauu. 

3ameuau ne 1. Teopembl, ananoruunbie Teopemam |, 2 u 3, HMeIOT MeCTO 
H Jia CO6CTBEHHHIX (PYHKUNH 2-H u 3-H KpaeBbIX 3aja4, T. €. LIA COOCTBEHHEIX 
byHKwAi 3anauu (1), B KoTOpo ycnoBue vlp=0 3ameneHo Ha (0v/0ve + hv)|r = 0, 
re A(x) >0. 

B 9ToM culyyae K onpeleeHHIo COOcTBeEHHOH PYHKUMH HYXKHO ClesaTb JO- 
OaBsieHHe v (x) €C™ B (ge2+C-+TIr), a k ycsosuam A cheiaTb 1Ba oOaBeHua: 
1)  — nogpenxuoctb Tuna JIanyHosa; 2) A (x) HempepbiBHa H HeOTpHILaTebHa 
Ha I, 

4°. Teopema 4. Ecau @oinoanenot ycaoeua A, mo cyiwecmeyem makan 
nocmosnHan Cy, “MO paeHOMepHoO 6 3amKHymot obaacmu (g -+ I) cnpasedaueo He- 
pasencmeo 


| On (x) |< Coda. (10) 


S0€Cb Un (x) O603HaYaem HOpmuposanHyto 6 L2 (g) coOcmeenHyto @ynKyuto 3ada- 
au (1), coomeemcmeyrouyto COOCMbeHHOMY BHA4EHUIO dy. 


* OnpeyenenHe O6oOuleHHBIX cO6cTBeEHHEIX cbyHKuMi cM., HampHMep, B (4). 
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J\na oKasatTesIbCTBa TeopeMbl 4 Cule\yeT HCMOJb30BaTb Teopemy 3 H TIpHMe- 
HUTb MeTOX, Pa3BHTbIli B (°). 

Samewaunne 2, Bee pesyiptTatpl HacToamlei padoTbl MepeHocsATcaA Ha 
cuyaai, Kora BHYTpH nNoBepxHoctTu [ wexuT n npHHaqexamux Kuaccy JIa- 
IYHOBa 3aMKHYTbIX NMOBepXHOCTeH pa3spbiBa KosppumHeHToB Ci, Ce,..., Cr 
HM Ha Kayo U3 STHX MOBepXHOCTeli 3afaHEI KpaeBble ycsoBuA [vlc, = 0, 
lov/dvle, = 0 (i = 1, 2,..., n). Mpa stom nexoroppie “3 nopepxHocteit C; 
MOryT Ji@KaTb BHYTPpH Apyrnx. 


ABTOp BbIpaxkaeT OarofapHocts A. H. Tuxonopy 3a o6cyxgeHHe pe3yuib- 
TaTOB 3TOH padornl. 


MockosckHi rocyapcTBeHHbIli yHuBepcuTer TlocrymHio 
um. M. B. Jlomonocosa 6 X 1960 


IWHTHPOBAHHAA JIMTEPATYPA 


1B. A. Unpun, TAH, 137, Ne 1 (1961), * K. Mupauga, Ypasuenna c 4acte 
HBIMH MPOWSBOAHBIMH SuHNTHYecCKoro Tuna, WJI, 1957. *G. Giraud, Bull. Soc. Math. 
de France, 61, 1 (19383). 4 B.A. Uapun, H. A, UWummapes, Has. AH CCCP, cep. 
matem., 24, N25 (1960), © B. A. Uapnun, HW. A. Wumnmapes, Usa. AH CCCP, cep. 
matem., 24, Ne 6 (1960). 
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Jlornann Akawemuu wayk Ca GP 
1961. Tom 137, Ne 2 


i MATEMATHKA 


A. A. KHPHJIJIOB 
OB OJHOM 3AJJAUE H. M. FEJIb®AHJIA 
(IT pedcmasaeno akademuxom H. I. Ilempoeckum 18 X 1960) 


IlycTb B N-MepHOM (BellleCTBeEHHOM HIM KOMIJI€EKCHOM) MIpocTpaHcTBe 3aj,aHa 
KpuBaxa K. CoBokynHocTb BCeX MIpAMBIX, MepeceKatomlux K, o6pasyer n-MepHoe 
(BeLLeCTBeHHOe HIM KOMIJIeKCHOe) MHOrooOpasHe M. Karkqolt ObicTpo yOprBarousett 
OecKOHeHO Audhepenunpyemort cbyHKunn f(x) B HCXOJLHOM HPOCTpaHCTBe MOXK- 
HO COMOCTaBUTb yHKILHI0 f(7m) Ha mHorooOpa3Hu M: }(m)papua uuTerpauly {(x) m0 
npsaMoHm €M. Mpi noKkaxem, 4To PyHKWAA } (x) BoccranaBuMBaeTca 110 /(m) torya 
M TOJIbKO Tora, Kora KpuBad K nepecekaeTcs NOYTH CO BCeMH rHuMepmocKo- 
cTamu (x, £) = c. B cayuae, Kora KpaTHOCTb NepeceyeHHA OHA HW Ta Ke MIA 
MOUTH BCeX PHMeplJOcKOcTeH, OKA3bIBA€TCA BOS3MOXKHBIM JaTb ABHYIO (OpMY.IY, 
BbIpakKaronly1o f (x) yepes } (m). Mlonysenuenit pe3yJIbTaT J.aeT OTBET Ha OHH 
43 BoTIpocoB, MocTaBleHHbIxX M. M. Tespdanzom B (7). 

B jlaibHeHWeM MbI OrpaHH4HMCA CJlyyaeM KOMIIJIeKCHOrO TpoctpaHctBa Cn 
(AJIf BELLECTBEHHOPO IIpOCTpaHCTBAa CIpaBeJIHBbI Te 2%Ke POPMYVIbI C OYEBHAHbIMH 
M3Me€HCHHAMH). Ilyerp KpHBax K 3ayaHa lapametpwyuecku: x = @ (A), rae 
4 — KOMIWJI€KCHBIM Napametp. O6o3Ha4uMM uepes g (a, A) HHTerpad cbyHKuHH f (x) 
110 TIpAMOH, MpoXosAuleH yepes TOUKYy @ (A) C HaNpaBJAIONLHM BeEKTOPOM «: 


g(a, n=\F (p (A) + ta) dé dé. (1) 


Hama 3ajaua COCTOHT B TOM, 4TOObI BOCCTaHOBHTL (pyHKHIO f (x), 3Hax 
g (a, A). O6o3HauHM yepes G (8, A) mpeo6pasoBanue Dypbe dyHKUHNH g (a, A) 
m0 TlepeMeHHBIM a *. Torya 


agers \g (a, 2) ef Re(@ 8) dar da — \\ Fe) +. tar) efRe(® 8) dt didada = 


Y= OlA) 


=\Vrae OO ay dpa a = 


=\VF (1) exet—o0.981 || * dy dy de dr = | F (ep) |z[" te Rel O» Bae de, 


re F (8) —peoOpasopanve Wyppe dyHKynn / (x). Beem dyxHKunH 
® (8, 1) =f (t8)|t|" * u F (8, o) = \ © (3, t)e-tReet dy dr **, TIpupegen- 
Hbl€ BbIMe BbIKIa\KH MOKa3bIBaiorT, uTO 

G (8, A) = F (8, @ (A), 8). (2) 


OueBuHO, ¥TO cbyHKuHH f uF, TaK Ke Kak PyHKUHH gu G, CBA3aHbI OOpa- 
THMbIMH peoOpasoBaHHsMH. IlostTomy ocTaeTcAd HCCeOBaTb CBA3b MexK- 
ny F u G. Coornomeune (2) nokaspipaet, 4TO, 3Had PyHKUMIO G, MOxKHO onpele- 


* MynKkuna g(a, A) omHopogua: g(ta, A) = |¢t|-? g(a, A). ostomy ee mpeo6pasopanue 
® yppe — o606meHHaA OAHOpOAHaA yHKuMA (cM., HampuMep, (2), ru. III). 


** Jlerko BugeTb, uTO MpH BO 9sTOT UMNTerpam cxO_UTCA, Tak KaK F — 6uictpo yOpi- 
Balolland PyYHKUAA. 
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_ 1MTb 3Hayenne F (8, ®) Muth Tora, Kora pH HeKOTOPOM A BBINOMHAeTCA pa- 
BeHCTBO (fp (A), 8) = ©. DTo ycnoBue osHayaer, uTO KpuBaa K mepecekaeTca 
c rumepmockoctTh1o (x, B) = o. 

Takum o6pa3som, 4ToOnl dbyHKuua F BoccTaHaBsMBanach 10 cyHKunH G 

(a, 3Ha4gMT, 4 cyHKuHs f Mo g), HeOOXOAUMO H JocTaTOUHO, YTOOBI KpuBas K ne- 
peceKaslacb MouTH Co BCeMH runepnsocKkoctsamn. JLnx cayyan MOCKOl KpHBOKi 
B TP€XMEPHOM BellleCTBEHHOM IIPOCTpaHCTBe STOT pe3yJIbTaT NMOsyYeH paHee 
MW. A. Baxyrunckum. 

Ilycrb Tenepb kpuBax K nepecekaeT mourn Bce runepm0cKOCcTH poBHO B / 
TOUKAaX. ITO MpeANoMo*enne BEINOHAeTCA, HallpuMep, Kora K — anre6panye- 
ckaad KpuBax. Jia mouTH KaxKoro 8 MOxKHO pasOuTb OOacTb, mpoberaemys0 
mapametpom A, Ha / uacreli Ay,...,A,; Tak, uTo6pr npn AEA; BenuanHa 
® = (@ (A), 8) mMpoberana nowrH BclO KoMMeKCHy!0 mocKocTb. Tenepb Boc- 
NObSyeMcA BbIpaxeHvem f uepes F: 


f(x) = (any 3 \ F (8, @) ef Re [w—(B, ~x)] dB dB do do 
M NO{CTaBMM B Hero BbiIpaxkenve F uepes G u3 (2). Momyuun: 


F(x) = (2ny "| GB, AjerRe worm ad dpd3dh dh — 


AGA; 
as _ (2ny-e-2 1 g (a, h) ef Re(o)—x+a, B) ( a [ rue | < ) dada dB dBdnr rd Wee 
= 5 \De(x—9 (a), ddd di, 


Op; OP; OQ, OQ, dg (a, d) 
re Dg (a, A) = -—+ ——! ee 
AS ts ali) Dae On an On ) Ao,00 
B cuyyae areOpanyeckol KpHBOH @ aHaJIMTHYeCKH 3aBHCcHT oT A. IlosTomy 
Og;/0k = 0, uM nA onepatopa D nowyyaem GOouee mpocroe BbIpaxKeHHe 
Sie eel 
Oh Oh da,da; 
IlomyyenHaa Hamu cbopmyvia 
f(x) = ae \Pg (x —@ (A), A) dhdh (3) 


Als? 


JonycKaeT mpocToe reoMeTpH4ecKkoe TOJIKOBAHHe: YTOObI BOCCTaHOBHTb 3Haue- 
Hue f (x), HeOOXO,MMO 3HaTb HHTerpabl (PYHKUMH /| NO MpAMBIM, MpoxoLAuLHM 
yepe3 ToUuKy x (H MepecekatoumM A) WH OH3KHM K HAM TIPAMbIM. 

®Mopmyay (3) MoxkHO MepenuvcaTb Tak, YTOOI B Heli He yYaCTBOBaJIO Mapa- 
MeTpuueckoe 3ayaHve KpHBoH. Jia 9TOrO 3aMeTHM, YTO Ha KPHBO xX = @ (A) 

dp, OM; es es 
AudpepenunasbHad copma 7 = didn cosnafaet c dx;dx;. Tlostomy, o60- 
0 

3HauMB 4epes / (a, x) MHTerpas tbyHKWAH f NO MpAMOM, Mpoxo,AueH Yepes Tou- 
KY X C HaMlpaBJIAIOULUM BeKTOPOM a, TOJIy4HM 


Pi 07h (x9 — X, X) TA 
f (%) = Tine ip nae, 7 a dx}. (4) 
Tlaa cayuas, korya K — «runep6ova» B C*, 3aanaa ypaBHeHMAMH 2122 = 1, 

zs = 0, dopmyna (4) nomygena VW. M. Tenscdanfom ('). 


MockoscKHii rocyqapcTBeHHbI YHHBepcuTeT Tlocrynnao 
um. M. B. Jlomonocosa 6 X 1960 


IMTHPOBAHHAS JIATEPATYPA 


} 1M. M. Peapgaua, YMH, Ne2, 161 (1960). *H.M. Peasgang, Il. E, lln- 
10 8B, O6o6menHbIe (byHKUMH H JelicTBHA Ha HHMH, M., 1959. Pines 
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Jlokxagn Akayzemuu nayk CCCP 
1961. Tom 137, M2 — 


MATEMATHKA 


M. A. HAHMAPK 


Ob H3OMOP@HbIX NPEACTABJIEHHAX KOJIEW, HW PPYTtl 


(ITpedcmaeaexo axademuxom A. H. Koamoeoposeim 22 X 1960) 


Kak H3BeCTHO (CM., Hampunmep, (')), cyuecTBYIOT Ppynnbl, peryApHoe mper- 
CTaBJIeHHe KOTOPbIX Il0-pa3HOMY pa3JiaraeTCA Ha HeMpHBOAMMbIe MpescTaBue- 
HUA*; TaKOBa, HallpHMep, HCKpeTHas rpynna Bcex mpeoOpasoBaHHi y= ax +, 
re @ mpoOeraer BCe NMOJIOKUTEIbHbIe PallHOHaJIbHbIe YMCA, a 8 — BCe pa- 
WHOHAJIbHbIe UHCIa. ITa Ppynla 3aMewarTebHa elle TeM, YTO ee MeBOe perysAp- 
Hoe ipefcTaBleHvHe sABJIAeTCA cbaKkTOp-npescTaBeHHem (Tuna Ili), pa3marato- 
ULMMCA Ha H€SKBUBAJIEHTHbIe MexKy COOoOH HeMpHBOAMMBbIe MpelcTaBeHHA. OTH 
OOCTOATEJILCTBA MOKA3bIBaIOT, YTO NOHATHA HeMpPHBOAMMOFO MpescTaBseHHA u 
IKBUBAJICHTHOCTH MpeNCTaBJICHHH SABJIAIOTCA HeOCTATOUHO XOPOWIHMH B_ BO- 
mpocax o6ulel TeopHu mpescTaBenni. Hye npeqaraiotca NOHATHA U30MOphp- 
HOCTH IipeJcTaBJeHHH HW IIpocToro MmpelcTaBJIeHHA, KOTOPbIe, BO3MO2KHO, OKa- 
XKYTCA MOJIe3HbIMH B PAE BOMpPOCOB TeopHu MpescTaBeHHi. 

Ilyctb R—osHoe BNOHeE perysApHoe** KOJIbILO; MpeCTAaBJIeHHeM KOWIb- 
1a R Ha3biBaeTCA CHMMeTPHUHbIN ToMoMopdu3m x — U, Kouba R B KOJBbILO 
B (§) Bcex orpaHHYeHHbIX JIMHeHHbIX ONepaTOpOB B HeKOTOPOM THIbOepTOBoM 
mpoctpauctBe §. Kak u3BecTHo (cm. (7), cmeqcTBue m1. 3, § 24), o6pa3 Ur Koub- 
ia AR Mp TakoM romomopdu3sme x — U, ecTb TakxKe MoMHoe BNOMHE peryApHoe 
KoIbuO. JiBa mpeyzctaBseHud x — U, uv x —-V, Konbiya R OyeM Ha3biBaTL 
H3OMOPQ@MHBUMH, ecan Uy, = 0 Torga uM TobKO Torga, Korga.V, = 0. 
B 9TOM CJly¥ae, NOCTABHB B COOTBeTCTBHE Kaxk omy onepatopy U, onepatopal ,, 
MBI TlOJIyYYHM CHMMeTPHUHBI H30mopdu3m U, —+V, kone Ur U Vp, cleloBa- 
TeJIbHO (cM. (7), Teopema 3, m1. 1, § 24), 

|Ux,| = |Vx| 4 (1) 
qin Bcex, x € R; OveBHAHO, BepHO Take OOpaTHoe yTBepxeHHe. Takum 
06 pa3om: 

I. [Tpedcmaeaenun x — Ux, x > Vx Koaoya R usomopdxol moezda u moabKo 
moeda, Koeda (1) eoinoansemcsa OAAn ecex x ER. 

3ameuau “He 1. OvepusHo, 11a H30MOpdHocTH MpelcTaBeHHi x > U,, 
x — Vx MocTraTouHo, 4ToOp! (1) BbITOHAIOCb Ha HEKOTOPOM MHOXECTBE, II a 0 T- 
HOM B R, wnO6oO Torqa OHO BEIMOMHAeTCH HA BCeM R. 

Il. Yxaumapxo akeueanexmuole npedcmaerenua us0mopqHel. 

III. Keasuakeueanenmnoie *** npedcmaeaenusn u3s0mopdpHol. : 

MokaszateampbeTsBo. Ilycrhs mpeqcrapmennn x > Uy HU X — Vy 
KBa3H9KBUBAaJICHTHbI MH MYCTb MpescTapsienve x — Wy eCTb IpsAMasd CYMMa CueT- 
HOPO YHCa SKSEMIVIAPOB MpelcraBenuA x — Vx; Torgqa npeacraBsenne x —-U, 
SKBUBaJIeHTHO HeKOTOpOH 4acTH MpeycTaBleHia x > Wy, M MOTOMy Ux|< 


* Bnepsple stor tbakt Ob ycranosien A. H. KosmoropoBsi (He OMyOJHKOBaHO). 
“* Mb IpHJepxKuBaeMcs® 32ecb TEPMHHOJIO‘HH, AaHHO B (7); B JatbHeluem R Gyner Bce- 
ra o603HavaTb MomHOe BowWHe peryAApHoe KOvbILO. 
*** OmpefemeHne WH OCHOBHBI€ CBOMCTBA KBa3H9KBHBAJeHTHBIX TpecTaBenuii cM. B (%), 
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Od 


<|W x\ = |Ve|. Menaa ponamu U, u V,, 3aKmouaem, 4To Taxxe |Vx|< 
<|Uz|, u nmotomy | U,|=|Vx|. | 

B culyaae HenpHBOAMMBIX MpelcTaBeHHii KBa3H9KBUBAaJIeEHTHOCTb CoBmlasla- 
eT C SKBUBAJICHTHOCTLIO, H 06a NpeoweHua II u III nator ofHO u TO Ke. 

IV. Ecau o0xo us Korey Up, Vr cocmoum us ecex enoane HenpepbleHelx one- 
pamopoe, a emopoe Henpueodumo u ecau npedOcmaeaenun x —> Uy, xX Vx uU30- 
MOpPdHbl, MO OHU YHUMAPHO 9aKeU6AAeHMAOL. 

Mokasatreascertso. Ilycts, wampumep, Up ectb coBokymHocTh 
@i BCeX BMOJIHe HEMpepHIBHBIX OMepaTOpoB B MpocTpancTBe H1 UupelcraBsenusA 
x — Ux uw NycTb $2 — npoctpancrTBo HenpHBoxUMoro MpesctaBsenun x — V,. 
Visomoppusm Ur u Ver ecTb Tora HeNpHBOLNMoe pescTaBenue Kouba © 
B $2 H MOTOMY YHHTApHO SKBMBaICHTHO TOKeCTBEHHOMY IIpejCTaBJIeHHIO 
A —A (cm. Teopemy 2, § 22 B (?)). Sto o3HauaeT, UTO H30Mopdu3M Up Ha Vp 
MopomxaeTcA M3OMeETPHYeCKHM OTOOpaxKeHuem H1 Ha He, T. €. MpekcTaBseHus 
x — Ux, x —Vx YHUTapHO 3KBMBAJIEHTHHI. 

Sameuauue 2. YrBepxenve npelomenusa IV octaerca cupaBelJIMBEIM, 
ecuiH Up COCTOMT M3 BCex ONlepaTopos Bua Al +A, AE C1. Uro6pI B 3TOM y6exuTECA, 
JOCTaTO“HO Cy3HTb Ha Gy 3aanHblii H3s0Mopdu3m Up Ha Vp. Takum o6pasom, 

upu Up = G wim Up = {Al +A, A € Gi} n30mopdusm copnagaet c yHuTap- 
HOH SKBUBAJIeCHTHOCTHIO. Hue MbI YBHAM, 4TO B OOILeM Cly4¥ae 3TO yxKe He- 
BepHO JjaxKe JIA HEMPHBOAMMbIX IipelcTaBJieHHit. 

Iipeactapnenue x—-U, koubua R 6yeM Ha3sbIBaTb MpOCTHM, ecu Up— 
Tipoctoe Kobo. OTMeTHM, 4TO HeMpHBOLUMOe MpecTaBseHHe MOKeT He ObITh 
IIpOcTbIM; HampvMep, To*KecTBeHHoe rpelctaBieHue A —A Kombua B (H) 
HeIPHBOAMMO, HO HE ABJIACTCA MPOCTHIM; C Apyroli CTOPOHHI, IipaAMas’ CyMMa JByx 
9K3EMIJIAPOB OJHOrO H TOrO %Ke KOHEYHOMePHOrO HeMPHBOAMMOrO MpelcraBuie- 
HHA €CTb IIpHMep MpocToro, HO He HeNpHBOLMMOrO MpecTaBJIeHHA. Ouepuuo: 

V. ITpedcmaeaenue, usomopqxHoe npocmomy npedcmaerenuto, ecb maKore 
npocmoe npedcmaésrenue. 

Konbpuo R Ha3spiBpaeTCaA KOJbIOM MpoOcTOroO THM a, ec BCe ero He- 
IIpHBOAMMbIe TpelcTaBeHHA mpoctbie. BesKoe KOJIbIO, HeMpHBOLMMBIe mper- 
CTaBJIGHHA KOTOPOrO 3aflaHbl BIOJIHe HelIpepbIBHbIMH OepaTopamu (CCR-an- 
TeOpa B TepMHHOJoruH KansancKoro (*)) ecTb KOJIbILO Mpoctoro Tuma, HOO 
Tora AIA m0O6cro HeNpHBOLMMOrO NpescTaBseHuA x — Ux, Konbuo Up ecth 
COBOKYMHOCTb BCeX BMOJHe HeMpepbIBHbIX OMepaTOpoB H NMOoTOMy — MpocToe. 

VI. Bcakoe npocmoe Koasyo R ecmb KoAabyo npocmozo muna, UMeHHO, BCE 
e20 npedcmaereHun — npocmoe u u3s0mopdHor meocdy coboti. 

WoKka3sateapbetso. B cuay mpocrots: R BeAKoe npecTaBmeHHe 
x — U, Konbia R ecTb H30Mopdu3M, HW ToTomy Up — mpoctoe Koubuo. Jlanee. 
ecuH x — U,, x >Vx — lpesctaBenua Koubua R, To cooTBeTcTBHA Uy, — 
—> x —V, nmopoxyaiorT u3somopdu3m Koen Up u Vp. 

VII. Beakut d@axmop Koxe4noeo KAacca, a maKoKe ecAKUa qaxmop Kaacca II] 
ecb KOABYO Npocmoeo muna, uU éece eeo NpedcmasAleHUA U3ZOMOPGHol mMedcdOY: 
coool. » 

JlelicTBUTebHO, BCAKMM TaKOI (aKTOp eCcTb MpocToe KouIbIO (cM. (°), § 4), 
MU yTBepxyeHve cenyet u3 VI. 

‘Tenepb slerko IpHBecTH MpHMep H3oMOpdHbIX, HO H€9KBUBAJICHTHDIX HelpH- 
BOAMMBIX MpesctaBieHui. Ilycts R— daxtop kaacca Ili (uu III). B cnay 
VII sce ero npefcTaBieHusA, B YaCTHOCTH BCe efO HENPHBOAMMbIe MpescTapuie-. 
HUA, H3OMOpHHEI Mexy coGoli. C Wpyroi CTOpoHb!, BCe efO HelpMBOMMEIe. 
TipelcraBsleHuA He MOFyT ObITb 9KBUBAaJIEHTHDIMM MexKAy Cobol, u6o Torza R 
6biIO GbI H3OMOPHHIM KOJIbILY BCeX BIMOJIHe HeMPePbIBHBIX ONepaTOpoB (cM. 
(7), m. 2, § 22 u (°)), ro HeBOsMOxKHO. 

VIII. Ecau x + Ux, x +Vx — npocmote HeusomopdHole meocdy cobot npeo-. 
cmaenenun Konaoya R, mo oan awbux AE UR, BEVR cyuecmeyem anemenm 
x ER makott, umo Ux, = A, Vx = B. 

-"IloKasatenbetsBo. Tlonoxum J = {x: x@R, Uy =0}. Oue~ 
BuHO, / — 3aMKHyTbIli ABycTropoHHul uean BR. Ilycrs /1 — o6pa3 J npn 
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OTo6paxeHHH xX —V,; Tak Kak 9TO oOTOOpaxkeHHe — CHMMeTPHUHBIH ToOMo- 
Mopdu3M ToJIHoro BiOJIHe peryspHoro Kowbya J, To /1 TakxKe NOHO UH MO- 


TOMY—3aMKHYTHbIM (COOCTBEHHIM HIM HeCOOCTBeHHbIN) ABYCTOPOHHHH Uueal B_ 


Vr. Ho, no yesosuio, Vp—mpoctoe KouIbilo, TAK 4TO WHOO /1 = (0), mH60 [1 = 


=Vpr. Ilepspii caryuyai o3HauaeT, 4TO Kab pa3, korgza Uy =O, TaKxe 


V, = 0, cJleqopaTesIbHO, 4TO, BOMpeKH ycJIOBHIO, MpelcTaBseHux x — U,, 


x —V, u3omopdupt. Tlostomy 1 = R, T. e. Qua mo6oro BEVR cyulecTBy- 


eT TakoH 93ueMeHT 116 R, uTo U,,=0, Vx, =B. AnanorwuHo, cyllecTByerT 
TaKOH 3JIeMeHT x2 €R, uTo Uy, = A, Vy, = 0. Monaran x = x1 + x2, Nomyaun: 
U, =A, V,=B. 

IlpumMenum mpeguiomwenve VIII kK HenpepbIBHEIM CyMMaM lpeqcTaBseHHH. 
Ilycth 7 — 6MKoMNaKTHOe NpocTpaHctTsBo, t« — GopeneBcKasA Mepa Ha 7, TIpH- 


yem T eCTb HOCHTeJIb Meppl t’. IlycTb kaxgomy ¢ €T nocTaBJeHO B COOTBeTCTBHE © 


mpeacrapsienHe x — U, (t) B rusb6epToBom mpoctpauctBe § (t), Tak 4TO RbINONI- 
HeHbI CJleLyIoulve yCJIOBHA: 

1) §(t) —-“3MepHMoe ceMelicTBO; 

2) U, (t) —-n3mMepuHmMana yHKuUMA ot t Mp Kaxkyom x€ R; 

3) | Ux (t)| — HenpeppiBHan dyHKkuua oT ¢ MpH KakoM XER. 

B jlaibHeluiemM MbI Oe€3 BCAKMX OFOBOPOK OyjleM CUHTATb STH YCJIOBHA BBI- 
NOJIHEHHBIMH HW Yepes “x — U, o603HauaTb TipecTaBJIeHHe B MpocTpaHcTBe 


§ ah §(t)V de (tj), saBnsatomeeca HempeppriBHOi cyMMoli mpelcTaBsleHuti 


T 
x —U,,(t). 

Teopema l. IJIycmp R— koasyo c edunuye u nycmb x — U, (t) — 
nonapHo HeUus0MOpqHole npocmole npedcmasearenuna Koaoya R. Toeda Up codep- 
acum ece dyxHKuuu a (t) 1, ede a (EC (2). 

MokasateabceTtBo. Bcuny VIII Up yfosnersopser Bcem ycuJio- 
BHaAM Teopempl 4, 11. 4, § 26 B (°*). 

CaeactBue l. JTycmo eoinoaxenel 6ce ycaoeua meopemot 1; mozda (UrR)’ 
cocmoum u3 mex u moroko mex AEB (H), Komopore npedcmasasiomca 6 Bude 
A = {A (t)}, 2de A (t)E(U (p)’ Ona noumu Kasdoeo t ET. 

YtTBepxKleHve HerlocpelcTBeHHO CulelyeT u3 IV, m. 5, § 26 B (?) uw Teopempl |. 

Cueactaue 2. JTycmb 6oinoanenot 6ce ycaosus meopemot 1 u nycmb, 
Kpome moeo, ece npedcmaserenua x —> Uy (t) nenpueodume; mozda (UpR)' coena- 
daem c (UR) (.\(UR)" u ecm coeokynxocms ecex A = {a (t) 1}, a (HELL (T) 

Wokxa3ateabetsBo. B cuay HenpHBosuMocTu mpescTaBseHHA x — 
— U, (t) Kompilo (UR)’ CoCTOHT H3 CKaJIApOB; NO3sTOMy BTOpoe yTBepxAeHHe 
HeNOCpeACTBeEHHO BbiTeKaeT H3 cyielcTBHA 1. Ho Torga (UR)’ KOMMYTAaTHBHO, 
CleloBaTeIbHO, (Upr)’ = (UpR)’ {| (UpR)”. 

CueaetsBue 3. [Tycme 6oinoaHeHol me we YCAOBUA, 4MO UB CAeOcMeNu 2. 
Toeda (Up)"’ ecmb dakmop 6 mom uU moAbKO mom cay4ae, Koeda T cocmoum u3 
oOHOu mo4uKuU. 

JlelicTBUTebHO, TOJIbKO B 3TOM culygyae Ly? (T) ecTb KOJbILO CKaJIApoB. 

CylecTBeHHbIM YCHJIeHHeM CJleCTBHA 3 sABUIAeTCA: 

Teopema 2. IJlycmb R — Koaouo c eduxuyed u nycmb x > U, (t) — 
npocmoe npedcmaeaenue KoAoya R npu kaxcdom t € T. Ecau mozda (Upr)'’ —dak- 
mop, mo ece npedcmaerenusn t + U, (t) usomopqHet meocdy coooti. 

WoKkasateapbetso. Ilpeqnosoxum mpoTuBHoe; Tora CyUleCTBYIOT 
ti, f26€T (4 fe) Takue, 4To npedctaBenun x — U, (ti), x — Uy, (te) HeH30- 
mopdupl. B cuuty I sto o3HayaerT, 4TO CyilecTByeT Xo € R Tako, uTo | Ux, (4) | 
++ | Ux, (f2)|. Ho rorya, B cuty yesoBusa 3), cymkecTByIOT OKpecTHocTH YF (4), 
Y (/2) ToueK fi, fe Takue, To | Uy, (t’)| | Ux, (t) | mpa t’ EM(h), 1’ EY (eb). 

Cy3uB, eCJIM Halo, 3TH OKPeCTHOCTH, MbI MOXKeM CYHTATb, TO 


| Ux (¢) || Ux (| mpa t’ EW (A), 1’ ENA), (2) 
re yepTa oOosHayaeT 3ampiKaHHe. TlonowKuM Ti = M(t) LJ W(t) AM o6o3Ha- 
4YHM Yepes §H1 COBOKyNMHOcTb Bcex § = {§ (4)}€H Taxux, uto & (t) = 0 npu 
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€71. Tora $1 — unBapnantHoe nosnpoctpauctso Ana Up. Flyers Uni — 
yxKenve Ur Ha $1; Tora (UR) — Takxe cbaKTop. , 

B cuny (2) mpenctapienua x — U, (t’), x — U, (t”) Hensomopduer mpu 
EW (i), 1” €% (2). Mosromy, nonmb3yacb npegquowenvem VIII un paccyxnaa 
aK B Havasie JOKa3aTebcTBa Teopembl 4, 11. 4, § 26 B (*), 3aKmO4"aeM, 4TO B 
Jp, CyusectByeT pyHkuua A = {A (t)} Taxas, uto A (f) = 0 npu tE%(h), 
1 (f) = 1 mpu ¢t € Wee). 

OTa PYHKUMA NPHHaLexKUT WeHTpy Kouba Upy, a 3Ha4HT, HU KombIa (UR,)’. 
1o Torfa WeHTp Kombila (UR\)” COCTONT He H3 OAHUX CKasApoB, T. €., BONpeKH 
pewpiyuremy, (Up,)" He cbakTop. 

3ameuauH “He 32. Teopemp 1, 2 u cnegctBua 1—3 serKo pacnpocrpaHa- 
TCA (C HalexkauluMH W3MeHeHHAMH B UX (hOpMyAHPOBKaXx) Ha JIOKaJIbHO 
MKOMMAKTHbIe MpoctpanctBa 7 (cM. Mo STOMY NoBosy 3amMeyaHue 38 Ha cTp. 308 
(?)); MbI Or paHHUHJIMCb CJITy4aemM OMKOMNAKTHOrO 7 JIA YIPOULeHHA H3JIO%KeHUA. 
 Sameuaune 4, Beefennpie 3fecb NOHATHA H3OMOppHocTH mpescTas- 
leHHH HW MpocToro MpescTaBeHuA Jerko MepeHOcATCA Ha YHUTApHble mpescTas- 
(CHA OKAMbHO OMKOMMAaKTHOM rpynnn G. Ilycts R (G) o6o3HayaeT nonosmHe- 
iue rpymnosoro Koupia L1 (G) B MMHHMaJIbHOM perymaApHo Hope. ITpegcras- 
lenud g — Ug, g —V, Ha3biBalOTCA H3OMOPPHbIMH, eCJIH H3OMOpdHbI COOTBeT- 
TBYIOWMe MpeslcTaBeHHa x > Ux, x +Vx Koubia R(G); mpelcraBsenne 
f—+ Ug Ha3bIBaeTCA MpOCcTbIM, eCJIM CooTBeTCTBy1ONee MpescTaBieHHe x — U, 
obia R(G) npocroe. Hakounel, rpynna G Ha3piBaeTcA rpynnow mpoctoro 
una, eciH R(G) — Kobo Mpoctoro THMa,. 

OctaetcaA Telepb MpHMeHHTb MpeAbiyuiHe pesybTaTHI kK Koby R (G). 


Tloctynua0 
10 X 1960 
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Jlokxagn Akayemun nwayK CCCP 
1961. Tom 137, N2 ~ 


MATEMATHKA 


Unen-Koppecnonjent AH CCCP A. B. MOPOPEJIOB 


OB H3OMETPHYECKOM NOrPY)KEHHHM B WEJIOM JIBYMEPHOTO 
PHMAHOBA MHOLOOBPA3SHS B TPEXMEPHOE 


Ilyctb R — TpexMepHoe pHMaHOBO TpoctpaHctBo Hu M — yBymepHoe pH- 
MaHOBO MHOroo6pa3He, romMeomopdHoe cdepe. I]po6sema, KOTOpy!o Mbl pac- 
CMaTPpHBaeM B HaCTOAMeH 3aMeTKe, COCTOHT B MOCTpoeHHH peryJApHOH m0- 
sepxHoctu F, u30ometpHaHol M, B mpoctpauctBe R. Ota mpobs1ema nocTaBJieHa 


aBTOPOM B paOote (1) H pellieHa TaM IIpH yCJIOBHM, 4TO TayccoBa KPHBH3HAa TO- 


rpy2xaemoro mHoroo6pa3sua M Goble HeKOTOpO NocTOAHHOH k*, 3aBucalen 
OT KPHBH3HbI MpocTpauctsa R. 


k* = max max {R, 3 (Ry a k,)}, 
e wie 


rye ki u ke — CoOTBeTCTBeHHO HaHOO/IbIaA H HaMMeHbIUAaA 3 KPHBH3H Mpo- 
CTpaHCTBa B JBYMepHbIX MvIoWlaqkKax, MpoxofAWHx yepe3s Touky P. Ham yja- 
JOCb 3HAYNTEIbHO YJIYUWIMTb STOT pe3yJIbTaT AVIA CJTyYad MpocTpaHcTB HeMno- 
JIOKHUTeEILHOH KPHBH3HbI, TAK YTO TeopeMa OO H3OMeTPH4ecKOM NorpyxKennn M 
B R AA TaKOrO pola MpocTpaHcTB NpHHAJIa B H3BeECTHOM CMbICJIe OKOHYATEIb- 
Hy!O (opmMy. 

Teopema l. Jlycme R — noaxnoe mpexmepHoe pumanoeo npocmpaxcmeéo: 
Cc KpueusHolt 6 O6ymMepHolx naowadKax He Conowett co<0; M — 3amcknymoe, 
eomeomopquHoe ciepe, OeymeprHoe mHoeoobpasue c eayccoeoti KpueUusHoll, ecrooy 
6oAoulett Co. 

Toeda, ecAu mempuka npocmpancmea R u mHxoeoobpasua M docmamouno: 
peeyAApHol, mo mHoeoobpasue M usomempurecku noepyocaemcsa 6 R 6 eude HeKO- 
mopoti peeyaapHot nosepxxocmu F. 

Boaee moeo, 3mo noepystenue MODCHO OcYyluecmeumb mak, umobol OaHHoltt 
OsymepHolll aaemeHm a MHOeoobpasun M (mouka u nywoK Hanpasezenutt 6 Heli) 


COBNAOAA C OAHHOIM, USOMEMPULHOLM @, OBYMEPHLM aAeMeHMOM a’ Npocmpancmea — 


R uw noeepxnocme F pacnoaaeanacs no OanKYyto CmopoKYy om naowadKu anemeH- 
maa’, 

Ecau mempuka npocmpancmea R u mxoeoobpasua M k pas duddeperyu- 
pyemot (R>6), mo noeepxnocmo F dud depenyupyema no Kpatine mepe k—2 
pa3. Ecau mempuka npocmpaxcmea u mHozoobpa3uA aHaAumuUuecKUe, mo no6sepx- 
Hocmb F axaaumuueckaa. 

Onpedeasemoe YKa30HHbdIMU YcAo6uAMU noepysacenue M 6 R odxosHauHo. 

YTBep*KleHhe e€MMHCTBEHHOCTH MoBepxHocTH F, duKCHPpOBaHHOH JByMep- 
HbIM 9JIEMeHTOM B Teopeme I, AONOMHAeTCA CeLyolleh Teopemol O06 H30MeTpH- 
YeCKHX NpeoOpas0BaHHAx CBOCOLHOM MNMOBepXHOCTH. 


Teopema 2. I]ycmb 6 noakom pumaHoO6om npocpaticmee c peeyAApHott — 
MempuKkol uU KpUueusHOoU, ecrody He Corbett co <0, Oanwl Cee peeyaspHole, OOUHA-— 
KOGO OpueHMUpOeaHHole, eomeomopqHee cdepe noeepxHocmu C eaycco6oti KpUu-— 


BU3HOU, OoAbuetl Co. To2da cywecmeyem Henpepolenoe useubdanue OOHOLL nosepx- 
HOcmu 6 Opyeyto, Mm. e. Henpepoenan COedopmayuA Cc COXpaneHuemM MempuKU no- 
6epxHOcmu. 
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TloxasatTeiberBo Teopempi 1, Tak %Ke KaK uM B paGore (!), CocTOuT H3 Tpex 
MYHKTOB. Bo-nepBbix, MOKasbiBaeTCA CyUlecTBOBaHHe HelpepbIBHOrO cemeit- 
cTBa MHOrorpaHul M;, cofepxKaillee JaHHoe MHOrooOpasve M uw mMHoroobpa3ue 
Mo, 3aBeomo Norpyxaemoe. Bo-BTopbix, JoKa3blBaeTCA, YTO eCJIM MHOrooOpa- 
gue M; norpyxkaemo, TO OM3KHe K HEMy MHOrOOOpasuaA CemelicTBa TakxKe Mo- 
rpyxaempl. Hakonell, Mokaspipaetcs, 4TO ecm Kaxkjloe MHOrooOpasHe M;, 
cemelicTBa Morpyxaemo u f, — ¢*, To MHorooOpasne M,* norpy2kaemo. 

[lo nopoxy AokasaTeJIbcTB yTBepxKeHHH, CoeprxKallMxXCA B ITHX TpexX NyHK- 
Tax, 3aMeTHM CJefyiousjee. JLoKasaTebcTBO yTBepxKeHHA O TOM, YTO MHOFO- 
pOpasua My, Onw3Kve K Morpyxaemomy, norpy2Kaembl, aHHoe B padore (}), 
PyllleCIBeHHO OMHpaeTCcA TOJIbKO Ha TO, 4YTO rayccoBa KpHBH3Ha MHOrooOpasnit 
M;, Oouibule KpMBH3HbI Mpoctpanctsa. Ilostomy, eciH MBI CyMeeM MOCTPOUTb 
cemeliCTBO MHOrooOpasHi M; Takum oOpa3om, 4TOObI HX TayCCOBbl KPHBH3HbI 
SbIUIH OO/IbUe Co, TO YTBEP2xKeHHe BTOPOrO MYHKTAa MOMKHO CUHTATh OKa3aHHbIM. 

JlokasaTeIbCTBO yTBepKReHHA, COsep2*Kalllerocad B TpeTbeM MyHKTe O Morpy- 
KeHHH MHOrooOpasua My, CyulecTBeHHO OMMpaeTCH TOJIbKO Ha BO3MOXKHOCTb 
YCTAHOBJICHHA AIPHOPHbIX OLeHOK JIA HOPMAJIbHIX KPHBH3H NOBepXHoctTeii 
Fy, H3OMETPHYHbIX MHOrOOOpasuam M;. Ycnospue norpyxenna k>R* B pa- 
Sote (1) H ObINO BHISBAHO TEM, TO TOMLKO MPH 3TOM yCOBHH Nowyyanucy 
OUeCHKH [JIA HOPMAJIbHBIX KPHBH3H NoBepxuHoctel F;. B cayuyae npoctpaHcTs 
HeENOJIOMKUTEILHOH KPHBH3HbI MbI MO2*KeM TeMepb OCMAOUTL yCMOBHE NOWyYeHHA 
ANPHOPHBIX OMeCHOK JIA TpeOOBaHHA MOJIOXKUTEIbHOCTH BHEWIHeH KPHBH3HBI 
noBepXxHocTH. Takum oOpa3om, yTBepKeHHe TpeTbero MYHKTa MOMKHO CYMTATh 
OKa3aHHbIM, eCJIH BCe MHOrooOpasHa My cemelictBa MMelOT TayccoBbl KpH- 
BH3HbI, OOJIbIIHE Co. 

OctTaeTcA MOCTpOHTb HelipepbiBHoe CceMelicTBO MHOroo6pasHi M;, colepxKa- 
Iee MHOrooOpasHe M u mHorooOpasHe My, 3aBeqoMO NorpyKaemoe, Tak, 4TOObr 
rayccOBbl KPHBH3HbI MHOTooOpasHii ObiiM Oovibile co. Takoe cemelicTBO NocTpo- 
UTb HeTpyAHO. Bo3bmem B lipoctpauctTBe R Mayo cdepy @, Kacatomlyioca JBy- 
MepHOro 3JleMeHTa a’ B ero WeHTpe. BHelIHAA KPHBU3HAa @ NOMOMKUTeNbHA, Cye- 
JOBATeJIbHO, rayccoBa KPpHBH3HAa Oovbule Cy. [loctpouM Tenepb B MpocTpaHctTBe 
Jlo6ayeBcKoro C KPHBH3HOH Cy (B Clyyae Co = O B SBKIMAOBOM MpocTpaHctre) 


mopepxHocTu F u w, H30MeTpHuHbIe cooTBeTcTBeHHO M u w. Iloctpoenne ‘Taxux 
nopepxHocTeii rapantupyertca TeopHei A. J. Aekcanjposa o peaMsaiun aocr- 
PaKTHO 3a,aHHOM MeTPHKH BBINYCKHOH MOBepXHOcTbIO B Mpoctpauctse JloGa- 
wesckoro (2). Ilopepxuoctu F u @ peryaspue (°). OroOpasum mpoctpancTBo 
Jlo6auepckoro c noBepxHocTamu F M @ reosesHueckH Ha BHYTPeHHOCTS SBKAH- 
oBa Wapa HM MocTpoum s1MHeliHoe cemelicrBo moBepxHocteli F;, coexunaronyee 
o6pa3bl NoBepXHocTel F 4 @ BHYTpH Wapa. [lopepxuHocTH F; mpoctpancrsa JIo- 


OayeBcKOrO, COOTBETCTBYIOMHe MOBCpXHOCTAM ri CTpOro BBINYKJIbI, AX BHELI- 
HHe€ KPHBH3HbI MOJIOMKUTeIbHI, a CJIeEJOBATeJIBHO, rayCcOBbl KPHBH3HbI Ooubuue 


Co. CemelicTBo noRepxHccteli Ff; C HX ECTeCTBEHHOM MeTPHKOH UM eCTb TpeOyemoe 
ceMeliCTBO MHOrooOpashii Mz. 

CymlecTBeHHO HOBbIM B JOKasaTeJbcTBe TeopeMbI | No CpaBHeHMIO ¢ JloKa- 
3ATeIbCTBOM B paoTe (') ABJIACTCA YCTAHOBJICHNe allpHOPHbIX OWeHOK HOp- 
MaJIbHBIX KPHBH3H Ip COBH TOJIbKO MOJIOXKUTELHOCTH BHELMHEH KPHBUSHbI 
nopepxHocTH. Mbt Moke co3aTb HEKOTOpoe MpefcTaBJleHve O MeTOJe Movy4e- 
HHA OWeHOK, CCJIM CKaxKeM, YTO OH OUCH OTaJIeCHHO HalMOMUHaeT MeTOL NMowy- 
HeHHA OWCHOK JA BLINYKJbIX MOBepXHOCTeH B MpocTpaHctsBe JloOauescxoro (*). 


@v3HKO-TeXHHUeCKHii HHCTHTYT HH3KHX TemMMepaTyp Tlocrynuso 
Axayemun HayK YCCP 15 XII 1960 


| LWHMTHPOBAHHAS JIMTEPATYPA 


+ 1A. B. Tloropeaos, Hexoroppie Bonpocbl reoMeTpHH B WeJIOM B pHMaHOBOM mpo~ 
Tpauctse, XappKos, 1957. 2 A. J. AnexcauApos, Buytpenuaa reomerpus BemyK- 
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Jloxnayn Akagemun nayr CCCP 
1961. Tom 137, M2 ~ | 


MATEMATHKA 


0. C. PENOSYBOBA 
CNEWMAJIbBHbIE BUbI NAP 7 KOHTPYIHUMA 
(ITpedcmaeazeno axademuxom I]. C. Hoeuxoestm 17 X 1960) 


1, PaccmatpuBarotca napbl 7 KOHTpySHUHH ('), y KOTOPbIX Ha COOTBeETCTBYIO- 
IHX JIyYaX PaBHb! POKAJIbHbIe paCCTOAHHA H PaBHbI Yribl MeKLY PoKaJIbHbIMA 
mylocKocTaMH. BepmuHa O mpsxmMoyroJibHoro TpexrpaHHHKa MoMmellaeTcaA Ha 
wlyue KOHTpySHUHH OOULHX NepMeHIHKYJIApOB, BeKTOP es HanpaBJieH Mo wyuy. 


Komnouentsi w, o} uHcHHUTe3sHMaJbHOrO NepemenleHua TpexrpaHHuka {Oe,ese5} 
onpefemioTcA ypaBHeHHAMH 


dO =ew!, de; = wle; (i; free, By 


mpuyem ©; = —oj, @; = 0, u6o e;— eMHHUHbIe BeKTOpHI. 
Takue napbi MoryT ObiTb AByx TuMos. Ilappr 7 1-ro Tuna onpefematoTca cH- 
cTemMoH ypaBHeHHit 


Pl > P2, Py = Pa, 


prt P, 
An= His + Qua Fe» (1) 
2), + A, Qis ae p1p, = 
hisls-ag ot an ea 


Yepes A, oOo3HayeHbl aOciucchl TOUeK MepeceyeHHA Jy4YeH Mapbl c Jy4aMu 
KOH’py2HUHH OOWMX NepneHAHKYJIApOB, OTCYHTHIBAeMbIe OT TOUKH O; a, — 


yruibl, KOTOpble OOpasyi0T Jy4H Mapbl C BEKTOPOM €1; Px, Px — AOCILMCCHI PoKy-— 


cos F;,, Fr KOHTpySHIUMH Mapbl, OTCUMTHIBAeMBIe OT TOYeK MepeceyeHHaA C Ty4aMU 
KOHTpySHUHH OOWWHX NepneHAuKyApoB. Specb 


* : : 
Q), = w' sin &, —w? cos &, Qa = aw! cos a, + w? sin ap, 


J Bis ‘ F 
Qs = —@i sin a, + @3C0S &, Qy3 = @Fcos a, + w2sin ap, 
A wo; + da, H a + dh, 
eT sil kdy = dy) 2 te A Naend 


Ilappt T kourpysHuHi 1-ro Tuma CyllecTBy!OT ¢ MpousBonOM B 4 dyHKUMH 
owuoro aprymenta. 13 ypaBHeHHii CHCTeMbI CJleLyeT, 4TO Ka2cdaA napa coomsem- 
CMBYIOL4UX AYetL PABHOHAKAOHHA K OucceKmpucam GoKaAbHolLxX NaAOCKOCMeti U 
HAXOOUMCA HA PABHOLX PACCMOANUAX OM YeNMpa AYA KOHepyIHyUU OOWUX Nep- 
neHOuKyAApos, T. eC. Wapbl ABMAIOTCA CHMMETPHUH EMH. Mapectuo (2), 
4TO OHM paccnosembl. Jia TAaKHX Nap: 1) paccTOAHve MexKLy rpaHvuHEIMH ToOU- 
KaMH KOHIPySHUMM OOUMX TepMeHAMKYAAPOB PaBHO OTHOIMJeHHIO paccTOAHHA 
Me?Ky COOTBETCTBYIOULHMHM JIy4aMH Tapbl K CHHyCy yria MexKay HuMH; 2) npo- 
W3BeeHHe aOciucc POKyCOB PpaBHO MpOW3BeMeHHIO KBapaTa paccTOAHHA MexK- 
Ay TpaHHuHbIMH TOUKaMH KOHTpySHUHA OOWLMX NepMeHAMKyAApOB Ha CHHYCbI 
yrIoB, OOpasyeMbIX KaxKbIM H3 Jyuel Mapbl C POKAabHBIMH MOCKOCTAMH 9TOH 
KOHIpySHUHH. 
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; 
_  Ecau naps T kourpysuuni l-ro Tuna opToronasbHbl, TO OHH CyWLeCTBY!OT 
C MpOH3BOJIOM B 9 MPOH3BOJIbHbIX MOCTOAHHEIX. 
_  Kourpysuu“u nap |-ro Tuma He MoryT ObITb HOpMaJIbHBIMH. 
appt T kourpysuuui 1-ro Tuna, ayaH KOTOpbIX MepeceKaloTcA my"aMu 
KOHTPySHUHH OOWHX MepleHAMKyApOB B WeHTpax, CyLeCTBYIOT C MpOH3Bo- 
‘JOM B 3 cbyHKUHM OfHOTO aprymeHTa. Takuve Mapbl HMeIOT COOTBeTCTBCHHO paB- 
HbIe PaCCTOAHHA yyei JONONHMTeNbHEIX KOHTpysHuHit FiF2 u F,Fy, a Takxe 
YTuibl Mex Ay PoKA_HBIMH MJIOCKOCTAMM COOTBETCTBYIOWIAX JIy4ell STHX KOHTpy- 
“SHIH. 
_ 2. Wiappt T Konrpysuuuii 2-ro Tuma onpesensiotca cucTemoli ypaBHeHHii 


, 


Pi=—P,, Pe=—P}, Her=An, 


(2) 
* * 
Q), + Ay Mpg hs 
‘sim (Qa) «7 11 #(P1 — Ps) — PrP, —hy - 

Takve mapbl KOHTpy3HUM CyUecTByIOT C MpoHsBoI0M B | d@yHKuHto 2 apry- 
‘MeHTOB MH OO1afai0T TeM CBOLCTBOM, 4YTO POKaJIbHbIe paccTOAHHA TyyeH onON- 
HHTeJIbHBIX KOHTPy9HUHH paBHbI MexKAy CoOoh. Takum Ke CBOLCTBOM OG6aaioT 

HM yrsibl MeKAy POKAabHBIMH MIOCKOCTAMH STHX Jlyyeli. 

Ecam nappi 7 KoHrpysHUMi 2-ro THNa HMeIOT NOCTOAHHbIe PaCCTOAHHA Mex- 
‘Ay COOTBeETCTBYIONIMMH J1y4aMH, TO OHH CYyUeCTBYIOT C IIpOH3BOJIOM B 3 dbyHKUHH 
ofHoro aprymenta. Jia Takux nap 6ygetT Hi = He u Bepua: 

Teopema 1. Jn moeo umobu nape T Konepyaxyutt 2-20 muna umenu 
NOCMOAHHIE YeAbl mMeoCOY CoomeemcmeyroluUuMU AYYAaMU, HEOOxOOUMO u Oocma- 
-mo4uHo, umo6ol Oolnzo nocmoxHHO paccmosKue mencOY amumu AYYAMU. 

- Optoronajbubie nappt T 2-ro THMa CylecTByIOT C MpOH3BOJIOM B 3 *byHKUHH 
OfHOrO apryMeHTa. 

Ecau o6e KOHrpy3HUHH Mapbl HOpMaJIbHbIe, TO K CHCTeme ypaBHeHHH (2) 

TIPHCoesMHAeTCA ypaBHeHHe 


| (Ay — hz)? {1 — cos (41 — ae)} 
| Pi dps + Pedpy = 2 (Hy — H,) "8 OR (3) 
Ilapa Takux KOHIpySHUHH cyulecTByeT C NponsBoIoM B 3 *yHKUHH OfHOTO 


_apryMeHta. 
_  Watepecupim oco6bim pemennem sapasetca cyyalt Hi = He. JlnaA TaKUXx 
‘Map paccTosHve Mex Ly COOTBETCTBYIONMMH JyYaMM TMapbl MOCTOAHHO, C Apy- 
‘TOM CTOPOHLI, MOCTOAHeH HM yrou MexKjy HuMH. Tora H3 ypaBHeHHa (3) crely- 
eT, UTO H pip2 = const. OOpaTHoe BepHo. 
. Teopema 2. Jas moeo umobe napot T HopMaAbHolx KOonepysnuyutt C pae- 
‘HOIMU DOKANbHoIMU PACCMOAHUAMU U YesAmU MeDCOY POKAAbHOIMU NAOCKOCMAMU 
o061adaAU mem ceoticm6om, 4mMO Y2AoL U PACCMOAHUA MedCOY CoOMBemcmeYyroOLUMU 
AYLAMU NOCMOAHHb1, HEOOXOOUMO U Oocmamo4HO, “moOOboL NpouseedenUe abcyuCC 
qoxycoe KamKdo0eo AYA OblAO NOCMOAHHOIM. 
_ Taxkve mapbi cyulecTBy!oT Cc NpOH3BOIOM B 2 (yHKILMH OMHOTO aprymenta. 
Ecau cooTBeTcTBy!ollve JIyuH KOHpySHUHi napbi 2-ro THMa MepeceKatoTca 

‘B WeHTpax JlyuwaMM KOHTpyIHUMH OOMIMX NepleHAMKyJApoB, TO TakHe mMapbl 
“ABAMIOTCA Mapamu T |-ro TuMa, HU, HaCOOpoOT, eCIM yd KOHTpy3HuUAK Mapp T 
‘1-ro Tuma mepeceKalOTCA y4aMH KOHIpySHUMH OOWIMX WepneHAHKyJApoB B 
WeHTpax, TO OHM ABsAIOTCA Mapamu T 2-ro Tuna. Jlna nap T 1-ro 4 2-ro TuNOB 
‘BepHa Teopema: 

~Teopema 38. J[na moeo umobwl nape T KoHepysnuyutl C paeHeimu doKaro- 
HbimMu paccmosHuamu u YenamMu MesICOY QOKAAoHeIMU NAOCKOCMAMU OblAU OOHO- 
“epemeHHo napamu 1-20 u 2-20 munoe, Heobxodumo u Oocmamo4Ho, umobel ay4u 
OHEPYSHUUlL OOWUX NepneHOUuKYAApOS NnepeceKanu coomeemcmeyrwujue AYAU 6 
Hmpax. 
3. Paccmatpuparotca nappl T KOHTpySHUMH, COOTBETCTBYIOUIMe Jy4H KOTO- 
DEIX MepeceKaloTCA y4aMH KOHIPYySHILKM OOUIMX MepleHAMKYAAPOB B WeHTpax. 
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Take mapbl onpeyeisoTca cucTeMOH ypaBHeHHii 


=H, A= 2a 
Ay 91 1) 2 02 2) 
(4) 
* * 
Oy tA Pag ice | Q,,, Pub 
sin (a1 — da) nell FH 


OHM cylllecTByIOT C MpOH3BOJIOM B 4 *YHKWHH OMHOTO apryMeHTa HU O6NaLaioT 
CuleyIOULMMM CBOHCTBaMH: 1) Napbl ABJIAIOTCH CHMMCTPHUNbIMH HM paccJIOAeMBI- 
MH; 2) (poKaJIbHbIe PpaCCTOAHHA JyyeH JOMOHATebHbIX KOHTPySHUHH, a TaK- 
Ke yIvibl MeKAY HX POKAJIbHbIMH MVJIOCKOCTAMH PaBHbl MexKy coOon; 3) pac- 
CTOAHHE Mey TpaHHYHbIMH TOUKAMM KOHIpySHUHH OOWMX NepneHAMKy/IApoB 
PaBHO OTHOINeHHIO paCCTOAHHA Mex*KAy COOTBeETCTBYIONUIMMH JIyYaMH K CHHYCy 
yruia MexKy HHMH; 4) npow3BeyqeHHe aOcilucc oKycoB KaxKAOro H3 COOTBETCT- 
BYIOWMX JTydeH PaBHO NpOMsBeeHHlO KBapaTa paccTOAHHA Mex*KAy PpaHnHuHbl- 
MH TOUKAMH KOHIpySHUHH OOWMX NepNeHAMKYJIApOB H CHHYCOB yIJIOB, OOpa3y- 
€MbIX KaXKILIM H3 JlydeH Mapbl C (POKAIbH‘IMH IJIOCKOCTAMH 9TOM KOHTPySHUMH. — 

Jlia Toro uro6p napbi T, COOTBeTCTBYyIOWIHe JIy4YH KOTOpbIX NMepeceKaloTcA 
B WeHTpax JIy4aMH KOH’py2HUHH OOUIHX NepneHAMKyJIApOB, HMeIM paBHble (po- 
KaJIbHbIe PaCCTOAHUA, HEOOXOAMMO H JOCTATOYHO, YTOObI H yrvibl Mex*KAy UX co- 
KA@JIbHbIMH MJIOCKOCTAMH ObIJIH COOTBETCTBCHHO PaBHbl Mex*Ky Cobol. 

OcoG6oe pellieHHe MpHBOAHT K Napam 7 KOHTpySHIUHH OfHOBpemeHHoO 1|-ro 
H 2-ro THIOB. 


TocygapcrBeHubiii meqarornyecKHi HHCTHTYT Tlocrynuso 
um. B, H. Jlenuna 17 X 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1C, Il. OuuuKOB, Teopua nap konrpysHuni, 1956. 20. C. Penosy6o0Ba, 
Yu, 3am. Mock. roc. neq. nucr. um. B. HV. Jlennua, 108 (1957). 
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MATEMATHKA 


Akayemuxk B. C. CTEUKHH u C. B. CTEUKHH 


CPEXHEE KBAJIPATHUECKOE UW CPEXHEE APH®METHUECKOE 


Ilyets y (x)€L? [0, 1]. Tlonoxum 
1 
Po (x) = y (x), yo =\ [gy (x) [dx, 
‘* ea 
BP (*) = |Pr—1 (*) | — Ya, = Vier (x) |dx (k= 1,2,...). 
0 
_ Torga cnpaseqnusa dopmyua 


Vy (x) dx= D v= > {lon (o fax}? (1) 
0 k=0 k=0 0 


Ota opmy.a cBaspiBaer cpelHee KBalpaTH4ecKoe cpyHKuHH y (x) co cpeqHuMu 
apudmeruyeckuMu cbyHKUHit | @z (x) |, BecbMa npocTo 3aBucalux oT y (x), 
IlpumMeHaa ToxkecTBo 


1 1 


| g(x) dx = {\ @ (x) dx} +\fow —\@ @ de}? ax 


0 


K dyHKuMAM |g, (x)|(k =0,1,...,n2—1), BeBoguM, 4TO 
1 1 
\o2 () dx = 2 +\ qn (dxe &=0,1,...,n—1), 
0 0 
oTKya 
1 n—l 1 
\y (x)dx= 2 92 42 Pp? (x) dx; (2) 
A k=0 , 0 
> 3 <\y(o de. (3) 
k=0 0 


Octaetes Noka3aTb, YTO A M060 dyHKWHH y (x) STO HepaBeHCTBO OOpa- 
aeTCA B PaBeHCTBO, T. e€. TO 


"| pt (x) dx 50 (nv). (4) 


Jina sToro HaM MoHaoOaATCA Be JIeMMBI. 
Jlemmal. JIycme p>O0 u na muHoocecmee E, mes E = 6 > 0, eeinoa- 
HAemcA HepaseHcmeo |\Pp (x)| >= M. Toeda 


| Ky Said) on 2 ie (5) 
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Hoka3zsateaberso. Jlonyctum, uTo Ap HM MmpHyemM K Mpo- 
THBopeyHio. Mmeem Ha MHomKecTBe E 


Ppt (X) =|Pp (4) |— yp SP M—Yp > M—K,> 0, 
Pp-+e (x) =| Pp4i (*) |— Ypta > M — Yp — pr > M—K,> 0, 


2 © & €0 (o> @*) Org 1R9% es OS. eA. SP Se ey ae ie ne Oe OF ww) ae eS Oe eis) 


Qn (x) >M—Kp>O0 (n=pt+l, p+2,...). 
hier 
~h\9. (2) |dx > \\ee (ide > 8 (M—K,) (@ =p +l p +2. 
qTO ~ OTHBOPeYHT YCJIOBHIO Y, — 0 (n — oo) (cM. (3)). Hepasenctso (5) JoKa- 


3aHO. 
Jlemma 2. IJlycmb OS p<n. [lonootum &p = Max Ym. 
} m>p 


1) Ecau @ mouxe xo€ [0, 1] . | 


< 
| Pp (Xo) | > 2 Yr; 
=p 


(Pata (x0) | =| Pp (x0) |— D} Ya. 
k=p 


2) Ecau 6 mouke xo€ (0, 1] 


IP (x) |< Diy, 
k=p 


|Pn4a (x0) | < ep. 
WokasateabcerTso. 1) big 


Pp-+1 (x0) =|Pp (x0) | — yp > 5 Yr > 


k=p+1 


Pp+2 (X0) = |Ppta (%0)|— Ypia =|Op (x9) |— (Yp + Ypti) > Dd) Yn. 
k=p+1 


Pn-+1 (X0) = |Pn (X0) |— Yn = Qn (x0) — Yn = |Pp (Xo) | — >} yx > O 
k=p 


n 


Pati (x0) | = | Pp (x0) |— > Yr. 
h=p 


2) Hafigem Homep m (p < m <n) Takoii, 4TO 


m—1 


D) Yn <p (x0) |< Dyn. 
k=p k=p 


Torga, cormacHo myuxty 1), 
m—1 
ohm (40) | = |p (20) |— Di yn 
k=p 
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|Pm4s (%0) | << Ym < Ep, 
Pm-+2 (Xo) = |Pm-+41 (x0) | — YmtaS | Pm41 (%0)| ep, 
Pm+2 (x0) > — Ynti > — Ep, 
aS 
|Pm+e (x0) |< ep,» ~~ 5 | Pnta (x0) |< &p; 


JIeMMa JOKa3aHa. 
Tlepexoqum K MOKasaTesbcTBY COOTHOUMIeHHA (4). PaccmoTpuM yBa cjly4as. 
l-icnayuan. sup |po (x) |= Mo < oo *, Torma, oveBHaHO, AA m06oro: 


Tanee ‘ameem 
Pm-+1 (x0) = | Pn (X0)| — Ym = |p (x0)|— Dy yn <0, 
=p 
‘ 
. 
: 


p>0 sup IPp (x) | = Mp < oo. Sacuxcupyem & > 0, H MycTb p HaCTONbKO: 
BeNHKO, uTo 


’ e, = may, <6. 
q m>p 


_ CormacHo siemme | Mb MoxwKem HaiiTH HoMep n = n (8), JIA KOTOpOrO: 
J 


_ Tora no memme 2 2H nouTH BCex xX, JIA KOTOPBIX 


lp (x)|> >) on, 
k=p 


SbIMIOJIHACTCA HEPaABEHCTBO 


[Pata (x) |= |p (x) |— Di Yr < Mp — (Mp — 8p) = 2py 


=p 


1 JIA BCEX X, AIH KOTOPbIX 


lpr (I< DI yn 


k=p 


SBITIOJIHACTCA HePaBeHCTBO 
Pats (x) |< &p 
yrcroa 
Sup |@nt1 (4) |< &p Se, 
: 
: > ; 2 
Phar =) Cy (de < e*. 
0 
Tak kak, Kpome TOFo, Ay Pap eee Ova eo) 
OtmeTuM, 4TO B 2ToM cuyyae M, — 0 (n > oc) MH AHA mo6oro ise 


1 n 
Vy (dx =D yh +OMi O<%<D). 
0 k=0 
————— 
* Snecb u Huxe sup| q(x) | oOosHauaeT cyMlecTEeCHHY!O EepXHIOlO rpaHb dyHkunn |P(x)| 
x 
otpesxe [0,1]. 
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2-4 cayuan. sup {qo (x); = oo. Torga Ana mo6or0 p > 0 


4, 


SUP |p (+) | = 0. 
3abuKkcupyem & > 0 u Haligem p >0u N > O Taxue, uToOnI 
exe, |) Wade. 
lepl>N 
Ilo memme | Aa Bcex ocTaTOUHO OoubUINX nm HMeeM 
n 
Kon = 2 Yk > N. 


k=p 
Orciojia, KaK H BBILUEe, 


1 


lepl>Kp,n lepl<Kp,n 


< | gh (a) dx fer < 20°, 
lepl>N 


CJIeMOBaTeIbHO, 72 — 0 (n — ov). 
TakHM oOpa2omM, B OOOHX cJly4uaax 


g? (x) dx +0 (n-—-0o), 


COOH 


u copmyvia (1) DoKkasana. 
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Tlocrynusio 
14 XII 1960 


Aornays Ankagemun nayr CCCP 
1961. Tom 137, Ne 2 


MATEMATHKA 


CN ies eae 


A. C. PAEPMAPK 


AJIFOPHTM JIA YCTAHOBJIEHHA TOKJECTBA CJIOB 
B HWJIBNOTEHTHOM TIPOHM3BEXEHWHM FPYMINM, 3AXAHHbIX 
‘ KOHEYHbIM UACJIOM OBPASYIOW[NX WH ONPEXEJIAWOUINX 
: COOTHOWEHHH 


(ITpedcmasneno axademurom A. H. Manoyesom 17 X 1960) 


oh 


| Tlyers irpynna Gi, saqannaa oOpasyiomumu ap, k = 1,..., Ni, u coor- 
HOWCHHAMM Uy = 1,i=1,..., Mi, uw rpynna Ge c o6pa3yiomumu b,, m = 
= 1,..., Ne, HM cooTHoleHuaMH w; = 1, j = 1,..., Me, TakoBbl, 4TO Aa 


MX CYyUleCTByeT aJITOPHTM ToxKecTBa cioB. PaccmaTpMBaeTcsA BoMpoc o cyule- 
TBOBAHHH aJITOpHTMa TOKeCcTBa B HX N-M HHJIbIOTeHTHOM (1,°) npoH3BeeHHH 
G = Gi (n) Ge. (OOo3HayeHHA BBEeHHI TAK, UTO HHKHHM WeHTPasbHbIM pAOM 
pynnb saABIAaeTcA pal GG") 5D GC)... mM MpaMoe NMponsBeleHve eCTb 


IepBoe HUIbnoTeHTHOe.) M3zectuo ('), uro KaxUbIli snemenT h € G uMeerT OMHO- 
SHAYHYIO «IIPABHJIBHYIO» 3alIMCb Bua 


h = gigeu, (1) 


Ne g1€Gi, ge @G2 HW 3eMeHT WU JI@KUT BO B34HMHOM KoMMyTaHTe [Gi, Gel® 
fourpynn Gi u Ge rpynn G. Cnefopatembuo, h = A’ Torga MH TOMbKO Torda, 
sora HMeIOT MeCTO paBeHCTBA 


Bhi ee eg | 


Quement hEG, 3anucaHHbili Kak CJIOBO B OOpasyioulHX a, HW Ob, rpynnp G, 
‘ak yKa3aHo B (1), MoxKeT ObITb B KOHEUHOe YHCIO WaroB MpHBeen K Buy (1). 

Tak Kak B Gi H Ge CYULeCTBYIOT aJITOpHTMbI TO*MecTBa, TO WA pellieHHA 
soONpoca HYXKHO 3aaTb AJITOPHTM TORK ecTBa BO B3aH4MHOM KOMMYTaHTe 
Gi, G2J®. B (?) omucaH anropuTm ToxKjlecTBa COB B HHJIbTIOTeHTHOM KOHed- 
10 ompeseseHHou rpymne. Tak kak [Gi, G2] HuwbOTeHTeH ("), TO OcTaeTCA KOH- 
TPYKTHBHO Yepe3 ap VU Uy 3aaTb KOHeUHY!IO CHCTemy OOpa3yioulHx H onpese- 
IMOWLMX COOTHOMeHHH AA [Gi, Gel®. 

Paccmotpum cHayana F = Fi (n) F2 — HMJbMOTeHTHOe MpOwsBeeHHe CBO- 


OMHEIX Tpynn Fi u Fe c cBOOoLHEIMH OOpasyloliHMH a2, kK = 1,..., Niu 
ins mH =1,..., Ne. B nux BEIeJIeHLI CHCTeMbI COB v;.€ Fi, i = 1,..., Mi, 
i; Grey = 1, ..)., Ma. 


Tak KaK HWJIbMOTeHTHBIe MpOvsBeeHHA yOBJeTBOpAIOT Moctysaty Mak- 
lehna (*), To G = F/N, rae N = {v;, wi}? u (Gi, Gel® = [Fi,Fel?/N 9 LF, Fel. 
Bonpoc 6yzer pemien, ecu GyfeT HaliqeHa KoHeuHaA CucTema OOpasyr1oulHXx 
| OMpelemsiouyAx cooTHomeHui aaa [Fi, F2]” wu KoneaHaa cucTema 9JIleMeH- 
OB, 3AaNHCaHHbIX B 3THX OOpa3yIONHX, Nopowawulaad Mosrpymny K = 
=NOIFi, Fel’. 
Ilycrb A — cpo6osHas rpymma c KOHeEYHBIM YHCJIOM OOpasyIONLUX 81, . . ., Zn 
| £1,...,2m,-..-,@-— BCe Oa3sHCHble KOMMYTATOPHI (3,4) Beca or 1 go n 
KIIOUNTeIbHO. Tora HMeloT MecTO (pOpMy/Ibl KOMMYTHpOBaHHA 
| 
| 
gig? == gietg) [t. .. gtr (mod A™), (2) 
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me r>j>it; 5,6=+1 ups =p, (e, 4, é, jf). Kpome toro, scakni 97 
MeHT GA UMeeT OMHOSHAYHYIO KAHOHHYECKYIO 3anHCcb No Mosysio A”) 


gg. 2 lo pe (mod A (3 


AnropuT™ BBINHCIeHHA MoKasaTeseli {t; H a; ONHCAaH B paote (4). 

OueBuyHO, «CasHCHbie> KOMMYTATOPb! MOryT ObITb MOCTPOeHbI! Ha MPOH3BOWI 
HOM KOH€YHOM MHOKECTBE IIEMeHTOB JOOOH TpyMMbl, MpHyem CoXxpaHsAIOTC 
dbopmyvibi (2) H CyuecTBOBaHHe 3anucu (3) BMecTe C aJITOPHTMaMH BbINHCJIeHH 
ps (He OyLeT TOMbKO OMHOSHAYHOCTH 3anucH (3)). Chopmyupyem 6e3 Jokasa 
T@JIbCTBA Ba OYeBHAHbIe CBOHCTBA CHCTEMbI Oa3HCHbIX KOMMYTATOPOB. 

Jlemma 1. Boideaum us cucmemot 0 6cex 6a3ucHeLx KommMymamopos ce060d 
Holi epynnet A nodcucmemy o' ecex mex KamMmymamopos, 6 3anucAxX KOMOpe 
yepe3 ce0O00Hele COpasyroujue ZF, yuacmeyrom mMoAbKO HeKOMOpble GuKcupoeaH 
ceobodnele O6pasyrouue g;, epynnet A. Toeda 0’ ecmb cucmema GasucHelx KOM 


mymamopoe Ora epynnet A‘, nopowcdeHHol aAemeHMaMU Gi,. 


Jlemma 2. IJIycmb k — kommymamop (ne o6s3amenroHo Oa3ucHeltt), KOM: 
noHeHMamMu KOMOpO20 sAGARIOMCA HeKOMOpeIe U3 CB0O0OHLX OOpAsYTOLUUX Bi, 


epynnot A. Toeda 6 KasicObiti Oasucnoil Kommymamop, exodsnwutl 6 NHeHYyAeBoli cme: 
neHu 6 KAHONUMECKYIO Banucb anemenma k, exodum Kascdolti us 0Opasytowyux Lip. 


Ilyctb Tenepb Fi u Fe — cBoOosuble rpynnbl c CHcTeMaMH CBOOOJHBIX OOpa: 
3YIOULHX Ap H bm COOTBETCTBEHHO UH F = Fi (n) Fe. Tloctpoum B F Ha oOpas3yv: 
IHX A, HW Om CHCTeMy Oa3HCHbIX KOMMYTATOPOB Cs, CYHTAA, YTO Cs = As MPH 
lL<s<Mucs=—Obsy, mpw M+1<qs<qN1+4+Nz2. 

Teopemal. B epynne F = Fi (n) Fe me u3 Oa3ucHolx Kommymamopoe 
Cs 6eCA W (Cs), 2 KL (Cs) KN, 6 3ANUCb KaMHO020 U3 KOMOPwLX BxXOOAM KAK INE 
MeHMbL U3 LUCAA Ap, MAK U dAeMeHMBL UZ 4UCAa bm, cocmaéeAstom cucmemy OOpa: 


F 
syrouux Onan (Fi, Fel’. 

Jloka3zsatTeabectTBo. PaccmotpHm cBoOofHoe mpou3sBefenve H = 
= Fi * Fz, Beakui asnemext A € H oOnajaeT eHHCTBCHHOH 3alHCbiO BHI 


h=cH... ctu, (4) 


re u €H™”. Tycth h €[Fi, Fe] ug — npoexuua H Ha Fi, T. €. eCTeCTBeHHbIt 
FH 
romomopd@u3m H Ha Fi c AApom romomopdusma F2 . OOosHayHM Yepes C;, Oasnc 
Hbl€ KOMMYTATOPbI, COCTABJICHHbI€ TOKO H3 SJIEMCHTOB dy, ...,@,. Tak Kak 
1 


h€IFi, Fel", to 
1 = hp = (419) ". . . (cap) “4 (ua); 
(n) 


HO up = Fi Q, H Tak Kak F1 pH @ oTCOpaxkaetcA TOR MecTBeHHO Ha ces, TO, 
no wemme 1, a;, = 0. Hs storo qua rpynnei F cnepyer, uto, ecu g € [F:, Fo)" 


To, Tak Kak F = H/H (Fi, Fel", snemeut g Mower ObiTh 3anucaH B BHI 
a ig 7 p 
Penal POR Cj Pus | (5) 


rye cj, YOBMeTBOpAIOT ycsIoBUsM Teopempl, a uw € FE. Ho Karkypiit u3 av1eMeH: 


F F 
TOB cj, ipHHannexuT [Fi, Fel’, u, cneqopaTenbxo, u€F™ OLFy,Fel” = E 
(cm. (°)), T. e. « = 1. Teopema foka3ana. 

TlonoxuM c;, = g,, COXPpaHMB yNOpsAOYeHHOCTh g, << g, mpu i <j. B Ho 
BbIX OOO3HAYCHHAX 3aNHCb SJIeMeHTa g MMeeT BHI 


& = Bis. BPs (5" 


TIpHueM OHA e€JHHCTBeHHA BBHJly eHHCTBeHHOCTH 3anmvMcH no mod Fe, 
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Tak Ke Kak ObI0 JoKa3aHo, 4TO uw = | B cdopmyae (5), MoxKHO MOKa3aTb, 
cpapHenua (2) Aaa cuctempt {g-} B [Fi, Fe)” oOpamarca B paBeHcTBa 


a2 Py p. 
) SFO; — Green - » 2). (6) 
| TOMOULbIO STHX COOTHOUIeHHiI IIPOH3BOJIbHYIO 3anucb KaxKoro 3ueMeHTa g 
3 | Fi, Fe)" moxuo MipHBecTu K BHLy (5’). IlocKombky Ke 9Ta NoceqHAA 3a- 
MCh eCMMHCTBEHHA, OKa3bIBaeTCA CNpaBeMIMBOH Cwleqyioular 
Teopema 2. Coomnowenus (6) aeasiomca noanot cucmemot onpedennn- 
yux coomHowenut Oaa epynner [Fi, F2\" omnocumeabxo cucmemel ob pa3syrouyux 
a) ee 
Teopemu! | u 2 pemaioT 3aauy AA clydad ABYX COMHOMKUTEIeH, ABJIAIOULUX- 
A CBOOOJHBIMH rpynnamu. 
' Tlepeiigem k paccmotpenuio o6ulero caysaa. Ynopsyouum B rpynne F = 
= Fi (n) Fe seMeHTbI Ap, Om, VU; H Wj TAK, YTOObI Ay << Om << 0; << w;. Moctpo- 
Ha HMX CHCTeMy Oa3HCHbIX KOMMYyTaTOpOoB {yz} JO BecCa Nf BKJIOUMTebHO. 
bIeHM CpeH HHX KOMMYTATOPHI Xs, @ (Xs) > 2, YLOBMeTBOPAIOINe CieLyro- 
MM AByM yCJloBuaM: 1) B 3amvcb KaxKLOrO xX; BXOMUT XOTA Obl OMMH S/IEMeHT 
4 YUCa U; HIM W;; 2) cpequ xX, HET TAKHX, 3aNMCb KOTOPbIX COCTOHT TOMbKO H3 
IEMEHTOB Q;, HW UV; HIM TOJIbKO H3 SJIEMCHTOB Om, H Wy. 


| Mycts N = {0;, w}" . Ouesnguo, Kagan x,@N 1 (Fj, Fol”. 


> 


' Teopema 3. Cucmema aremenmoe {xs} seanemca cucmemott o6pa3yto- 
yux Onan nodepynnu K = N(\(Fi, Fel". 

Ecm yTBepKleHHe TeopeMbI ClpaBelJIHBO, CHCTeMa paBeHcTB (6) H paBeH- 
TBa xs = 1, s=1,..., /, re x; MepenmvcaHbl B KAaHOHHYeCKOM Bue yepes 
SOMMYTATOPLI g;, OyAyT MpelcTaBATb co6o10 NoMHy!IO CHCTemy oMmpesessto- 
e G 
MIMX COOTHOWeHHH Qa [Gi, G2}” B cucTeme oOpa3yiomlux {g;}. 

Jina foKasaTeibcTBa HaM HyKHa OyslerT 

Jlemma 3. Ecau @ epynne F = F; (n) Fe 63am aaemenm g, npunadseoa- 


Yul HOpManbHomy Oeaumeatwo N, mo g Oonyckaem sanucb euda 


g —— y, PTpye yp" Pz, . (7) 


Oe z= F™, @ xomopoit ece y,, yOoeaemsoparom ycaoceuro 1). 
Jloka3saTeambcTBo. Bylem 3anucpipaTb deMeHTb! H3 N B Bue 
IPOH3BeEMeHHU SJICEMEHTOB pz, Om, VU; H Wj, He MPOW3BOAA COoKpaNleHHi Mexy 
9OpasyIOUUMH Ap, Om H CMOBAMH UV; H W;, HalpuMep, 3aKOUaA U; HW; B CKOOKH. 
PaccMoTpuM 9ulemeHTHI g € N Bua 
g=h oh, heF. (8) 
Ilo npaBunam, aHasoru4Hpim (2), g MoxkeT ObITb MepenucaH B Buse (7). Ecan 
[lua cu0Ba h B (8) paBual, TO Y,, yoBuleTBOpsAloT yculoButo 1). [Ipexnouoxus, 
ITO YTBepKeHuve cipaBelIuBO, Kora HHA 9/IeMeHTa fh B OOpasyIONHX az 
a bm, paBHa s— 1, Aaa aementa fi = ha,, HanpumMep, NoAyYHM 
; g =a, h0;ha, = a, 'y;"... y, 2d, = de Yn. . « yp’ Pay2 (z, Gp). 
_ BosuHukalollve pu mepecTaHoBKax CiipaBa HaJleBO KOMMYTATOPHI MOryT OpITb 
fepemucaHbl, Mo semMe 2, yepes Oa3oBble, YAOBJIeTBOpAOUlMe ycuoBuio 1). 
ACHO, 4TO MIpousBeseHNe 3/1eMeHTOB Bua (7) TOXKe MOXKeT ObITb 3alucaHo B Ta- 
Koll cbopme. 
_ Tlepeiizem Ttenepb kK JoKa3aTesbceTBy Teopemp! 3. Ilycrb g € K M BblenuM B ero 
Janucu (7) MHOXMKUTEI Yo, TAaKMe, YTO KOMIOHEHTAMH HX CJIYKAT MMUIb A, U Y;, 
3JIEMEHTHI Yp,, KOMIIOHEHTAMH KOTOPBIX CJly2KaT TOJbKO bm Hw;. Tepectapiaa 
Hayala Yq, TOCeOBaTebHO C 3JIeMeHTAMM, CTOAULMMM ClipaBa OT HHX, Mbl 
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jo6bemca TOrO, 4TO 3allHCb Y NpHMeT BUA 


a a 
= bi oe . 
g Yar U ia 


Tlocrynaa anasiorM4Ho C Yp,, MOJyaHM 


a a a a 
— Pa Pr 1 Im 
& = typ +. ¥p,"Yn +++ 9, 


rye ¢ — MpOusBeqeHHe KOMMYTATOPOB, YAOBJeTBOPAIOMUX ycuoBHaM 1) u 2) 
Jloxaxkem, 4TO or. . ON u Yo" ants ihe €F™, Tycts Fp = Fi, 
Tak Kak g€K, To 


gp = Ya"... 9,2") gag = 1. (9 


"i . 
Ho 2p€(F, 9), u moaTomy (y7%. : Ye @ (Fig), a CJIEQOBATEJIbHO, 
a 
H yi eR pal € F.C F™. Ananormuno y6exaemca B TOM, 4TO yt 
m 


; Yr" € Fn Takum o6pasom, g = tq, rae té[Fi, F,\’, aqeF™”. Orcion 


qéF OIF, F2)’ = E, u, caeqopatenbuo, q= 1. To memme 2 Kaxkyprit Kommy- 
TaTOp B 3anucu ¢ MOxweT ObITb NepenHcaH yepe3s Oa3s0Bble KOMMYTATOPLI Xs, 
yOBJeTBOpsoulHe ycJioBHaM 1) u 2). Teopema floKa3ana. 

VUitak, anropuTM ToxecTBa CJIOB B HUJIbMOTCHTHOM TpOH3BeeHHH BYX 
rpyni CocToHT B cJlezyrourem. HaxoluM MpaBHJibHy10 3anHcb (1) AcnbITHIBaemMoro 
cuioBa. YcTaHaBJHBaeM, PpaBHbI JH | MpaBHJIbHbIe KOMMOHEHTHI £1 H ge B (1). 
Ecau on papubl 1, TO mMepexoXuM K HCCCJIeOBaHHIO KOMMOHEHTHI UW. C MOMOLLbIO 
dopmy. (6) mpHBoxMM uw K KaHOHMYecKoMy BHy (5’). Ecam comHomxutTerH — 
cBoOolHbIe Frpynibl, TO uw = | B TOM H TOJIbKO B TOM Culy4ae, eCJIH BCe MoKa3a- 
TeJIH CTenleHeli B KAHOHHYECKON 3anHcH paBHE! 0. Ecm 2%xe COMHOKUTeENIM oMpe- 
JleeHbI CHCTeMaMH OOpa3yIONIHX HM OMpeeAIOULHX COOTHOWeHHH, TO JIA pe- 
WieHHA BoMpoca O paBeHcTBe | KOMIOHeHTEI & HY2KHO COCTABHTb 93JICMCHTHI XS 


B HX 3allHCH vepe3 21, .. ., Zp H IPHMCHUTb aJIFOPHTM, ONHCaHHIN B padoTe (*), 
JIM HHJIBMOTeHTHOK TpPyNMbl, 3aaHHo CHcTeMoM OOpasyIOUIMX Qj, ..., Zp 
M CHcTemMaMH cooTHoWeHHH (6) u xs = 1 (s = 1,..., J) B KawecTBe CHCTeMBI. 


ONpeeJI AIOULHX COOTHOWeHHH. | 


Tak KaK HHJIbMOTeHTHbI€ MpOv3sBeeHHA Tpynn accowHaTHBHE! ('), To anro- 
PHTM TOXKJecTBa MOKeT ObITb MocTpoeH AIA MOOOrO KOHeEYHOFO YMCA COMHO= 
*KUTeeH. 


Mockosckhlt rocyfapcTBeHHbIii yHHBepcHTeT Tloctrynuso | 
um. M. B. Jlomonocopa 27 IX 1960 ; 
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1961. Tom 137, N: 2 


KHBEPHETHKA H TEOPHA PETYJIHPOBAHH A 


| Jloxxann Akagemun nayx CCCP 
, Usen-Koppecnonyent AH CCCP H. M. FEJIb®AH] u M. JI. WETJINH 


) NPHHUMM HEJIOKAJIbBHOFO MOWCKA B CHCTEMAX 
ABTOMATHYECKON ONTHMH3ALHH 


Bo MHOrux NpakTH4ecKHX 3aflauaxX BOSHHKaeT HEOOXOUMOCTh ypaBueHHA 
OMKHLIMH CHCTEMAaMH C GOMHIIMM UCVIOM CTeneHeH cBobosE. K 3aqagam 3Toro 
joa NPHBOAMT TakxKe paccMOTpeHnHe Mpoleccos ynpaBseHHA MHOTHMH (bu3Ho\IO- 
M4eCKUMH MeXaHH3MaMH (MOCTpoeHHe BHxKeHHM, aHasus acddbepenrannit 
HT. .). Ylombirku peieHia STHX 3aqau cpescCTBAaMHM KJlaccHuecKol MatTe- 
faTHKM WAaCTO OKA3bIBaIOTCA OesycnewinbIMH. JlaxKe Kora 6e3 Tyla MOKeT OBITS 
[(OCTPOEH AJITOPHTM, MOSBOVIAIOWIMM BO BCeX Cy4UaAX PeWIHTb 3afauy, peamsa- 
(MA STOFO ‘aNITOpUTMa He MIpeACTaBJIAeCTCA BO3SMOXKHOK BBHAY OrpaHH4eHHocTH 
BICTPOJeCHCTBUA BbIMHCJIMTeIbHOM TeXHHKH H BpeMeHH, B TeyeHHe KOTOpOrO 
ayaia JOJKHA ObITh pellena. 
 B 9THx cuTyalluax paspellenve MoxeT ObiITb JOCTHTHYTO MyTeM HcrouIb30Ba- 
bs OpraHH3aWuu, KOTOpOH B TOM HIM HHO Mepe OONalaIoT 3alauH, 
cTpeiaiolivecA B NpaKTHYeCKOH JeATeIbHOCTH “eNOBeKa HWJIH, MOXKeT ObITb, 
y Pusvosoruu. MHEImu cuoBaMu — pellleHve JOCTHraeTcA 3a CuUeT OTKA3a OT 
JACCMOTPEHHA HaHOoslee TPyOeMKHX (XaoTHYeCKUX) CuTyalHu. SameTHM, 4TO 
) pAfle 3afjay 9TH HEBLITOAHbIe (XAOTHYeECKHEe) Cy4AH ABJAIOTCA B CPOpMaJIbHO- 
[aTeMATHUeCKOM CMbICIe HaHGoulee BPOATHDBIMH. 

O1a 3amMeTKa MpecTaBxeT coOol NOMbITKy TaKOrO pelleHHA OMHON U3 3aqa4y 
COpHH aBTOMaTHYeCKOrO peryJIMpOBaHHA — 3af,auM aBTOMAaTHYeCKOH OMNTHMH- 
alu TIpH OOJIbUIOM UuCe padounx MapameTpos. 

_ Kak u3pectHo (cM., Hampumep, (', 2)), CamMoHacTpaHBalouluMHCa CHCTeMaMH 
A3bIBAaIOTCA CHCTeMbI C OOPaTHOH CBA3bIO, B KOTOPbIX TpeOyemMoe 3HadeHHe 
BIXOJHOM BEJIMUMHbI NOyuaeTca B pesyJIbTaTe aBTOMaTHYeCcKOro MoucKa. B pa- 
€ BaXKHBIX CIy4"aeB IebIO MOMCKa ABJIAeTCA JOCTHKEHHe IKCTPeMaJIbHOFO 
HaYeHHA BbIXOMHOM BeJIMUMHbI. CHCTeMbI 9TOTO pOJa HasbiBalOTCA CHCTeMaMU 
BTOMAaTHYeCKOl ONTUMUSaIMN. HwxKe OyfeT onHcaH NPHHIMN aBTOMaTHYecKon 
NTHMH3alHu, OasvpyloulMiicA Ha OMHOM Cilel{MaJIbHOM MeTOJe HesJOKaJIbHOTO 
OHcKa, Mpesowennom VM. M. Tespcantom u oKasaBulemca BecbMa 3cpdeKTHB- 
M IIpH pelleHvH pxfla BHINHCJIHTeIbHLIX 3afau Ha OTbICKAaHHe MHMHHMyMa. 
| Wrax, nmyeth F(x, ..., Xn, Yi, -.-» Ym) — BbIXOMHaA yHKUMA ycTpolicTBa 
BTOMaTHYecKON onTUMU3saLHH. Tpynny apryMeHTOB Xi, ..., X, HaA3OBeM Pp a 6 O- 
@l. SHaveHHa STHX apryMeHTOB MeCHAIOTCA B pesyJIbTaTe AaBTOMATHYeCKOrO 
ovcKa. ApryMeHTHI yi, ..., Ym — CKPbITbIe MapaMeTpbI CHcTeMbI, BOOOUIe To- 
- 3aBHCAILMe OT BPeMeHH, TaK UTO BEIXOAHYIO PYHKUHIO MOKHO 3anHcaTb 
Wemne P(a7,...,X,, Yi,..-,Ym) = P(%1,...,Xat): 
_ Otmetum, 4To dyHKuHA P(x1,...,%,,f) B CAaMOHACTpaHBalollMxcA CHCTeMax 
aille BCefO He 3aflaeTCA aHANNTHYeCKH WIM KaKMM-sIMOO HHbIM CHOCcoOoM, Tak 
TO NO6op HyKHIX (ONTHMH3HPyIONLUX) 3HayeHHi paoouHx MapamMeTpoB Mo- 
{eT MPOW3BOMUTECA TOKO SKCMePHMeHTAJIbHBIM WyTeM. SaBucumocTb ® or 
eas IIPHBOAUT K HeOOXOAHMOCTH HeMpepbIBHOTO MOMCKa HYKHbIX 3Ha¥e- 
Mii apryMeHTOB. OTa 3aBHCHMOCT He Npemosaraerca u3BecTHOH. B cBa3u Cc 
THM BAaXKHOM XapaKTepHCTHKOM NOWCKa ABMAeTCH eFO CKOPOCTh, HeOOXOUMO, 
yOo ToBops, YTOOEI <yJOBeTBOPHTeIbHbIe» 3HALCHHA ONTAMUSUP yeMoOn (pyHK- 
WM JOCTHraNuch 34 UHTepBaIbI BPeMeHH, Ha MPOTHAXKeHHH KOTOPBIX 9Ta PyHK- 
A «He ycleBaeT CylleCTBeHHO H3MeHUTECH». 
OuenkKoi paG6oTH CHCTeMbi AaBTOMATHYeCKOH ONTHMM3AIMM MOKET C/y%KUTb 
6NH30CTb MPHOBCHHOFO 3HaYeHHA (PyYHKUMA K 9KCTPeMAJIbHOMY, a PYHKIHO-- 
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Habl BUA 4 . 
T+) W (O(a, ..- 5 ¥a, f)) dt. (1) 
0 

Myukuua VY MoxeT BLIOMpaTLCcA M0-pa3sHoMy. Tak, HampHMmep, npH Y(®) = 
3HayeHHe 9TOrO (PyHKUHOHAa COOTBETCTBYeT TaK Ha3bIBaeMOH «IIaTe 3a MOHCK 
WJIH «IleHe MOHCKa», OMpeseAeMOH JIA MpOCTeHWHxX CHCTeM aBTOMAaTHYeCKOH 
MHHHUMH3allHH C OXHHM pa6ounM MapameTpoM HU OJHHM MHHHMYMOM (byHKuHH O(!) 

B 3aauax, re JocTaTouHo JocTHKeHHe 3HayeHHH ®, He MpeBbIlWawulHx He 
KoToporo ypoBHa C («MHHHMH3all\HA 110 YpOBHIO»), yAOOHbIM ABJIAeTCA KPHTepHH, 
mosmyyaiouwwiica 43 (1), ecm nowOxKTb 

VY(O)=0 npn D0 <C; (Dye) spn ADC. (2 

ABTOMAaTHYeCKHH NOWUCK MO?KET OCYUICCTBIATbCA Pa3HbIMH CiOocoOaMH, KOTOPBI 
YO6HO pa3OHTb Ha TPH rpynnpt. 

K nepBoi rpynne OTHOCATCA Tak Ha3bIBaeMble METOALIC TE MOro NONWC- 
K a, B KOTOPbIX 9KCIePHMeHTHI MO MOMOOpy HYy2KHbIX 3HAYCHHH NapameTpoB Mmpo- 
H3BOAATCA He3aBHCHMO Apyr oT Apyra. Ilpu stom .H60 MpocmMaTpuBaioTca B ON- 
peevieHHOM NOpsyKe BCe TOUKH MpocTpaHcTBa paOounx mMapameTposB (cKaHHpo- 
BaHHe), JIHOO 9TH TOUKH BbIOHpaloTCA CJIy4aliHbIM OOpa3s0mM (MpHHUHN ToMmeo- 
ctata) (3,4) H He MeHAIOTCA, MOKa 3Ha4eHHA MD OcTaOTCA yAOBJETBOPHTebHBIMH. 
Tlpu HempepbIBHOM MOHcKe STHMH MeTOaMH 3Ha4eHHA MD OT 9KCMeEPHMeHTA K 9K- 
CilepHMeHTY CHCTeMaTHYECKH He yJIYYMaloTCA, TaK 4YTO «eHa NOMCKa» OKA3bIBaeT- | 
CA BbICOKOH. 

Bropas rpynna cnoco6os aBToMaTH4¥ecKoro MONCKa (MeTOALI JI O K a JI b H OF! 
ro} MOHCK a) MpelycmMaTpHBaeT aHasH3 pe3yJbTaTOB KaxKJOrO 3KcNepH- 
MeHTa H Novly4eHHe TAKHM OOPa30M HCXOMHBIX JAHHbIX AVIA Cesyloulero 9KcTe- 
pumenta. K 9ToH rpynne OTHOCATCA MeTOAL FpalHeHTHbIM, HaHCKopelilero 
cnycka, peJlakCallHOHHbIi H HekKOTOpble Apyrve. Mx oOwleH yepToH ABJIAeTCA 
NOKAJIbHOCTb: pabouad TOUKAa ABHKeTCA MO MpocTpaHcTBy paOounx apryMeHTOB 
HelpepbIBHO, NOAPOTOBKAa CJleyollero SKCNEPHMeHTA MpOH3BOAHTCA Ha OCHOBA-' 
HHH 3HaHHA 3Ha4YeHHH PyHKUHH P B MasOM OKPeCTHOCTH 3Ha4eHHU MapamMeTpoB 
npedbiyujero 9kcnepHmenta. IIpH Hcnob30BaHHH JIOKAIbHbIX MeTOJOB 3Haue- 
Hua ® B Mpowecce NovcKa yyaulaioTca, YTO OOecMeyHBaeT UX CyYLeCTBeEHHOe 
IIpeHMYULeCTBO B CPaBHeEHHH C MeTOAaMH CJlenoro MoHcKa. 

' BMecte c TeM, JOMyCKav TOIbKO MeCTHBIM (OKaJIbHbIH) MOHCK, STH MeTOMBbI 
JIMIb B MaJIOH CTeMeHH HCMOb3yl0OT OCOOeHHOCTH ONTHMH3HpyemMoH PyHKUHA. 
IIpu MasbixX 3HaYeHHAX TpawHeHTa BCe JIOKAJIbHbIe MeCTOAbl CTAHOBATCA MAaJIO- | 
addekTHBHBIMH, BbIHyKLaoT WpHOeraTb K MHOFOKPaTHbIM H3MCHCHHAM BeJIHUH- 
HbI paOoyero Ulara B HalpaBJIeHHH ABYKeHA, UTO BeeT K CYLWeCTBEHHOMY 3a- 
MeJI€HHIO CKOpOCTH MonvcKa *. 

CucTeMbl ABTOMaTHYeCKOH ONTHMH3allHH C JOKaIbHBIMA MeTOAaMH MOuCKa 
MOApo6HO omucanbl B padotax A. A. MenpgaGayma (?,°,°), B KOTOpBIX 'yKa3aHbl 
TakKKe BO3MOXKHbIe METOAbI CXCEMHOH PeaIH3alHH aBTOMATOB 9TOrO posa. 

| Tperbio rpynty MeTOOB ecTecTBeHHO Ha3BaTb MeTOJaMH He 10K aJib- 
HOLro noucKa. Mx xapakTepHou YepToH ABJIAeTCA TO, YTO KPMBaA Mepemelle- 
Ha padovel TOUKM NO NpocTpaHcTBy MapaMeTPOB He ABJIACTCA HeMpepbIBHOH. 
Ilpu 53TOM pe3KO yBeJIM4YHBaeTCA OObeM MpOCMaTPHBaeMOH B CAMHHLY BpeMeHu 
OO1acTH, BOSHHK@eT BO3MOXKHOCTbh HCMOIb30BaTb OCOOCHHOCTH CTpoeHHA *byHK- 
uu D; mpouecc ONTHMH3alHH 3Ha4dHTeMbHO yCKOpAeTcaA. | 

HanGovlee MpOcTbIM HEJOKaJIbHbIM METOAOM ABJIAeTCA COUeTAHHE JOKAJIbHBIX 
MeTOJOB H MIpHHWHna roMeoctaTa. OTOT MeTOA YaCTO MPHMeHACTCA B BbIMHCJIH- 
TeJIbHOH MpakTHKe H CBOAMTCA K CuIeqyloulemy. BpiOupaetTca cilydaiHad TouKa, 
M OT Hee MpOW3BOXNTCA CIYCK B COOTBeTCTBHH C BbIOPaHHbIM JIOKAJIbHbIM MeTO- 
JOM O TeX NOp, NOKa H3MeHeHHe (PyHKILHH He CTaHeT MaJIbIM. 3aTeM CHOBA BbIOH- 
paeTca ClydaiHad TOUKA, MpOH3BOAUTCA cMycK HT. A. Tak BO3HHKaeT, HalpH- 
Mep, MeTOA HeMOKaIbHOTO rpasWeHTHOrO MOUCKa. 


* Kpome Toro, Bcerja ecTb CyMleCTBeHHad OMaCHOCTb, YTO TaKOH MOWCK «3allMKMHTCA» Ha 
KaKOH-HHOy2b BTOpOCTeneHHOH «MeKO BlagMHe». 
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OTOT MeTON, HeMOKaIbHOrO MONcKa cTpaaer Tem HenocTaTKOM, 4TO Tocae 
oro ciycka 3HayeHHe © cosa (4, BoOOue TOBOpA, 3HAYHTebHO) BOSpacTaeT; 

hopmalua o hyHKuMH, MpHoOperaemaa 3a BpeMa OKambHOrO crlycKa, Jasee 

Kak He HcMosb3yerca. 3a cueT CHcTeMaTH4ecKOrO BEIXOLa B OOACTH 6OubIHX 

aueHHi D W BOSHUKAIOULeH 43-34 STOTO HEOOXOAMMOCTH JIMTebHOFO MO/b30Ba- 

A JOKAJIbHbIMH MeTOJaMH «ILeHa NOMCKa» OKAZbIBACTCA OTHOCHTEJIbHO BBICOKON. 

Onullem Telepb MeTOA HeJOKabHOrO MOHCKa, KOTOPbIii MbI HA30BeM M e T O- 

Om oOBparos. Merog ornocutcs kK cryualo, Korga padoune mapamerppl 

b +--+, %_ MOryT ObITb pasOuTLI Ha JBe rpynnt. 

pBad rpynma — ona BKNOYaeT B ceOA OUTH Xj x, 

te apaMeTpbl — COcTOMT M3 TeX MapameTpos, 

SMeHeHHe KOTOPBIX MpHBOAUT K 3HAaYHTeJIbHOMY 


SMcHeHMIO 3HaveHMs byHKuMH D. Ilostomy Ha- = , A,X, 
olKa 10 9THM MapaMeTpaM (MbI Ha30BeM HX H e- as Aa fA, 

YULeCTBECHHLIMH) Mpow3BOsHTCA cpaBHu- > ~g 

SIbHO MpocTo # GOnictpo. Bropaax rpynna nepe- 4, 

HHBIX BKNOUAeT B CeO HeOosbUIOe (HampuMep, 2 
H 3) uicno PyHKUHH OT X1,..., X,, H3MeHeHHe KO- Puc. 4 


PIX MIPHBOLHT K OTHOCHTeNbHO HeOoubUIOMY 
SMeHeEHMIO 3HAYeHHH dyHKuMH Y.OTH MepeMeHHbIe MbI OyeM Ha3bIBaTb C y- 
FeCTBeHHBIMH. Pasymeetca, pasOueHHe MapaMeTpoB Ha rpynnbl 3aBH- 
OT. BpeMeHH HM MOSITOMY Tak?Ke JOJ2KHO MPOH3BOAHTbCA ABTOMATH4eCKH. 
OHe4HO, Takoe pasOveHHe HeBOSMOXKHO JIA BCHKOH (PYHKUMH, KOTOPy1O MOr 
3aaTb MATeMATHK, OAHaKO WA PyHKUM, BCTpedalolUlUXxca B MpakTHyecKol 
SATCJIDHOCTH (pa3syMHble 3afauH (u3HKU, TeEXHHKH HT. J.), TakOe pasOHeHHe, 
O-BHJ\MMoMy, BCera BO3sMOxKHO. IlonHMaA TPyAHOCTh TOUHOTO onpeseneHuaA 
TMX MOHATHH, Mbl TEM He MeHee PHCKHeEM 3/eCb Ha3BaTb TaKHe (yHKIMHH 
Opomo opraHH30BaHHUME. 
_ ABToMaTH4ecKH MOCK MpousBOANTCA cieyiouluM OOpa3om. Cuauama BBI- 
ios MpOH3BObHad TouKa Xo. W3 sToOH TOUKH MpousBOAMTCA cmycK MO 
panuenty (MO2KHO, KOHEYHO, MO/Ib30BaTbCA HM KAKHM-HOO APyrHM JIOKaIbHbIM 
TOJOM). OTOT ciycK CuJlelyeT MpOusBOLHTb Tpy6o; ecIM, HaNpHMep, oveper- 
i War CHuxKaeT 3HaYeHHA © MeHbille, 4em, CKaxKeM, Ha 5+15%, To ero 
fewyeT mpexpatutTp. Jleno B TOM, 4TO Kak TOJIbKO ClyCcK Mo rpasvenTy mepe- 
faeT CYIMECTBEHHO CKa3bIBaTbCA Ha 3HayYeHHAX WM, MbI MoMafaem B 30HY, Tye 
SpeMeHHble MepBoi HM BTOPOH Tpylm CTaHOBATCA PaBHOMpPaBHbIMM, U, He Mpo- 
TasCb CKOJIbKO-HHOyJb 3aMeTHO MO CyYIeCTBCHHbIM MepeMeHHBIM, Mpofou- 
eM Oecnopxo4HO OlyxKaTb, H3MeHAA MepeMeHHble HecyulecTBeHHbIe. Co6- 
TBEHHO TOBOPA, B ATOM HM COCTOHT NpH4YHa MaJOM SppeKTHBHOCTH JIOKaJIbHbIX 
JOB. 
' [lycrb rpaquenTHblit ciyck MpHBe Hac B TOUKY Ao (puc. 1). [locae storo 
plOUpaeTcs Kakas-s1M60 TOUKA X1 B OKPeCTHOCTH TOUKH Xo Ha paccTOAHHH, Cc y- 
[eCTBeHH O Mpesbilaollem war rpasuentuoro cnycka. M3 trouxuX1 npous- 
OJMTCA rpasvenTubli cryck B ToUKy A1.[loce Toro Kak TOUKH Ao HA NomyyeHt, 
POu3BOMATCA Tak HasbiBaeMblli «war mo oBpary». Touku Ao HAi1 CoesMHsIOTCA NIps- 
Ol, M Ha STON NpAMOl BHIOMpaeTca TOUKa X2 Ha paccTOAHMH OT Al, HasbIBae- 
OM JIMHOH OBPaxXHOTrO Wara. Ora ANMHa ANA OplraHH30BaHHbIx 
VHKIMM BLIOMpaeTcA 3HAYHTe/IbHO OoOVIbIel, YeM WWIMHa rpakveHTHorO mara. 
los60p oBpaxKHOro Iara MpOM3BOAHTCA SKCHepHMeHTAJIbHO (MpoOamy) M aABAA- 
[Cd BaxKHOM XapakTepucTHKoli PyHKunH WD. Iloce Toro kak TOUKa X2 Bbl6pa- 
, CHOBA MpOu3BOANTCA rpaMeHTHbIt CMyCK B TOUKY Az. Touxa Xs Bbi6upa- 
fea m0 TOUKaM Ai u Ae Tak xKe, KaK TOUKAa X2 BbIOMpamacb NO Ao HU Az, mocue 
sro mpolecc nopropsetca. Touxu X; BbiOvpaloTca TAKUM o6pa30M B MecTax, 
je OxkufaioTca* HeOombuine 3HaveHuA D, M60 BONM3H HHX, TaK YTO BeCb T0- 
K NpousBosuTcs B OCHOBHOM B OG/aCTH MaJIbIX 3Ha¥eHHH ynKuuH. IIpu 


* Vi3-3a BIMAHHUA HeCyUlecTBCHHBIX NepeMeHHbIX 3HayeHHe @ B CaMUX TOUKax X, MOmKeT 
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pa3yMHOM BbIGope OBpaxKHOTO Wara NO Mepe MpOJBu2xKeHHA NO OBpary Upoucxo- 
QUT ajlanTalluaA K eo XOLYy, Tak 4TO AIMHbI TpaqHeHTHBIX CIYCKOB CTAHOBSTC 
HaMHOFO MeHbIe BeHYHHbI OBpaxkHorO wara*. B pe3ybTaTe WeHa MOHCK 
CHWKAeTCH BeCbMa CYILeCCTBEHHO TIO CPpaBHeHHIO C JIOKaJIbHbIMH MeTOaMH 

TIpOcTeHIUHM HeJIOKaJIbHbIM METOJOM, OMHCaHHBIM BbIue. Tax, npH 8—10 ne 
PeMeHHBIX B 3afauax cbas0Boro aHaJiH3a MaTa 3a NOMCK MajaeT B COTHH pa3.. 

SameTHM ellie, 4TO JIA BbIOOpa OBPaxKHOFO Wiara OKa3bIBaeTCA MOJIE3HbIM 
Hcnosb30BaHHe cbyHKuHoHaa (1) npu WV, Bri6upaemol B COOTBeTCTBHH c (2). 
JinuHa oppaxKHoro wara JomKHa OOecneunBaTb HeKOTOpoe CHKCHpOBaHHOe 
3HaveHHe STOrO (yHKuHOoHaa. IIpH cuMuIKOM MeJIKOM Ware 3HaveHHe PyHK= 
WHOHaIa CTAHOBHTCA MaJIbIM, YTO YKa3bIBaeT Ha 3aMefeHve noucKa. IIp 
CJIHUIKOM OOJIbUIOM are 3Ha¥eHHe PYHKUMOHAA YBeJIMUHBAeTCA, YKa3bIBaA Ha 
TpyOocTb moucKa. i 

Jlaia d@yHKuHH Oombwioro uncia MepeMeHHbIX Olipeyesenve rpalventa, CBsA- 
3aHHOe Cc HeOOxOsNMOcTHIO duKcauHH (n -+ 1l)-ro 3HayeHHa ©, cTaHOBUTCH 
yepesuyp TpOMO3AKHM. Sflecb MOMKET OKA3ATbCA NOMe3HBIM CJeLYIOWHH MpHem. 
TlepemeHHbIM 4X1, ..., X, IIPHMHCbIBaIOTCA HEKOTOPble HavaJIbHble BePpOATHOCTH 
Pi, ..., Pn. SATEM B COOTBETCTBHH C STHMH BEPOATHOCTAMH MIpOM3BOAUTCA BEIGOp 
HekOTOporo HeOOJIbIOrO YNCIa HaMmpaBeHHH HW BbIMMCIAeTCA YaCTHbIA rpalHy- 
eHT. B 3aBHCHMOCTH OT pe3yJIbTATOB JBHXKeEHHA MO YaCTHOMY rpasHeHTy HcxoL- 
HOe pacnpefemeHHe BeEpOATHOCTelt KOPpeKTHPyeTCa, TAK UTO MPOHCXOMUT afali-| 
Talus HaNpaBJeHHA ABYXKeHHA K HalpaBJeHHio MOMHOrO rpayventa**. Bune 
yxKe yNOMHUHAaIOCb, YTO BMeCTO rpayHeHTa MOXKHO MOJb30BaTLCA TIOGOK Mpobok 
O61M3KUX CHTyalHH. 

BaxKHO OTMETHTb, UTO WIA PYHKWMH, ObICTPO MCHAIOMIHXCA BO BPeMeHH, pH 
JBWXKeEHHH NO OBpPary KOppeJIALHA MEKLy 3HAYeHHAMH CSyHKUAH B yaeHHbIX Ha 
paccTOAHHe OBPaxKHOrO Wlara TOUKAX CTAaHOBHTCA HeGOJIbIIOH, H B 9TOM CMBICJIE 
«MeTO] OBParoB» HaYHHaeT MPHOIHKATLCA K HEJIOKAJIbHOMY TpaHeHTHOMY Me- 
Tony. JlanbHeliiuee yBeH4eHHe 3aBHCHMOCTH ® OT BpeMeHH MpHBOJHT K yMeHbILIe- 
HHIO H JIOKaJIbHOH KOppeJIAWMH, H B STHX CJyuaAtX TaKTMKa MpHOmMKaerca | 
K cyilenomy noucKy. Ilo cymecTBy «MeTOZ OBparoB» BKOUaeT B CeOA H HEJIOKAJIb- 
HbIM PpaqWeHTHbIM MeTOL, H CylenmoH MOMCK, aBaxA CYULeCTBCHHbIM BHIMTpbIL B TeX 
Cly¥anx, KOra CKOPOCTb NOHCKa MpeBbIllaeT CKOPOCTL H3MeHEHHA OD, H He yCTy- | 
1a STHM MeTOJaM B OCTAJIbHBIX CIyuanx. CXOJHaA CHTyallHsAl HMeeT MeECTO H IPH 
YMeHbIUICHHH CTeMeHH OpraHv3alHH (dyHKWHH. 

SaMeTHM B 3akJIIOUeHHe, YTO HAM MpelcTaBsAeTCA MpaBONOAOOHOH CBA3b 
M@XKLY MpOcTeHIHMH CJleAAUIMMH CHCTeMaMH, MeTOJaMH CJlenoro MoHcKa, JIO- 
KaJIbHbIMH WH HeJIOKaJIbHbIMH MeTOJaMH ABTOMATH4eCKOH ONTHMH3AalHH, C OLHOK 
CTOPOHbI, H YPOBHAMH MOCTPpOeHHA JBYOKCHHA YeOBeKa HW BbICLIMX 2KHBOTHBIX, 
BiiepBbie paccmoTpeHHbIMA H. A. Bepuurtetinom (7), c Apyroi. | 

Met Bbipaxkaem OularofapHoctb M. A. Esrpadosy, JI. H. Vsanosoi u 
VM. VW. Ustenkomy-Ianupo 3a muorouncuienHble MovlesHble OOcyKJeHHsA. 


Iloctynuso ; 
14 XII 1960 
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* Bri6op oBpaxkHoro wWlara onpesesseT KayeCTBeHHbIe XapaKTepHCTHKH TaKTHKH MOHCKa. 
IIpu 3aqaHHom oBpaxKHOM llare MbI «nepeBaslHBaeM Yepe3s MeJIKHe XpeOTLy H «orH6aem BbICOKHe 
ropbl». ITH MacuITaObl H OMpeMeIAIOTCA BeHYHHOM OBPaxKHOro lara. 

** Orn cooOpaxkeHHA MpuMbIKaloT K Kpyry paccmotpeHHbix M. JI. Letanubim Bonpocos, 
CBA3AHHbIX C MOBEJCHH€M ABTOMATOB, KOTOPble TpeAMONaraeTCA H3OKHTb OTICMbHO. 
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FHIHIPOMEXAHHKA 


B. JI. JAHHJIOB 


O JBY)KEHHM FPAHHLbI PASIEJIA BASKUX DKMAKOCTEM 
B Y3KOH WEJIM 


(IIpedcmaeaeno arademuxom Il. 1. Kouunoti 17 X 1960) 


Sajaua O JBHXKeCHHH paHHUbl pasfela AByX BA3KHX HeCMEeLIMBalOUMXxcA 
KHIKOCTeH B y3KOH eH MexKAy NapaJesbHbIMH MWaCTHHaMM MpescTaBaAeT 
AHTepec B\CBASH C H3BeECTHOH aHaJlOrHel 9TOFO TeYeHHA C JAMHHAPHOH PUIbTpa- 
[Mel B OJHOPOAHOM IiacTe MocTosHHOK MoulHOcTH. B padote IT. A. Ilomy6apu- 
iopon-KounHok u A. P. Ikupuy (!) smeppbie conoctas- 

IeHO TeOpeTHY¥ecKoe pellieHHe 3aa4uH O CTATHBaHHH vk 

<OHTypa HecbTeHOCHOCTM Cc 9KCepHmeHToM ua ropu- % 
3OHTAJIbHOM IlevIeBOM JioTKe. B cBa3H c PHIbTpallvel B 
IOPHCTHIX Cpesax JBHKeHHeE TpaHHlibl pa3sjeua B Ie 
JACCMATPHBAOCh B OovIee NOSAHHX IKCMEPMMeHTAJIbHbIX 
i TeopeTH¥eCKHX UCCeqOBaHHAX 3apyOeKHbIX aBTO- 
0B (7-*). OgHako B9THX paboTax HOO CoBepllieHHO He 
I3y4eHO, HOO y4TeHO B HeEMOCTAaTOUHON CTeneHH BJIMAHHe 
Ae*Ka3HOTO HATAXKCHHA, KOTOPOe, KaK MOKa3aHO HIKE, 
JOXKKET CYUIECTBEHHO CKa3bIBaTbCA Ha ABMKeCHHH Pp aHHiipl 
yaziela B IWeJH. 

PaccmMoTpHM 0cKoe JBHXKeHHe CHCTeMbI JBYX 2KHKO- 
Te, HMeIOWHX B HAYaJIbHbIH MOMCHT H3BeCTHYIO MOBepx- 
OCTh pa3fena 2, KOTOPy!o OyeM XapakTepH30BaTb ee 
PeHHM cCeveHHeM, MapaJiebHBIM CTeHKaM IleJIH,— KOHTypoM I ,,” 3ayaH- 
ibIM ypaBHeHHem (puc. 1) 


Puce. 1 


Fo (x, y) = 0. (1) 


TiMHamuyeckyi0 BASKOCTbh X%XHAKOCTH BO BHYTpeHHel OOacTH G1 O603HaIHM 
pes 1, a KHKOCTH BO BHellHeli HeorpaHHueHHoH OOnacTH Ge yepes 2. Mex- 
a3HOe HATAMKeHHe Ha MX KOHTAKTe I paBHoO oO. 

Ilyctb B Moment ¢ = 0 B OOnacTH Gi HauNHaIOT JelicTBOBAaTh k, a B OONacTH 
fz MCTOUHHKOB (CTOKOB) c OONbHOcTEIO Q; (t) B To¥KAax (x, y,) (i = 


1,2,...,k +2). Cxopoctb *xHAKOCTH B KaxKoH H3 OONacTeH paBHa (°,!°) 
h? ‘ 
Vii CIN Pp; IG ahtny* j=1,2 (2) 


MD 


h — BpicoTa lle) WH aBleHHe p B HeCyKMMaeMbIX 2*KuKOcTAX (div v; = 0) 
MOBNeTBOpAeT B Gi + Ge BCIOsly BHe OCOObIX TOYeK-HCTOYHHKOB, OecKOHedHO 
WaseHHoH TOUKM UW rpaHHlb pasyzena I AByMepHomy ypaBHeHuto Jlansmaca: 


se Pegg (3) 

Bo Bce BpeMaA JBMXKeHHA Ha cpesHem ceyeHuu IT CoKoBoH NoBepxHocTu 2, 
(PaBHeHHe KOTOPOrO B HeABHOH opMe HMeeT BH 

F (x, y, t) = 0, (4) 
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j : + - fi ’ 
YROBMETBOPAIOTCH YCJIOBHE CIVIOWIHOCTH TeYeHHA Un, = Un, WIM, B Cuuy (2): 
ONG Sete (5) 


p*— p= o( + 5) (8) 


—Sjlecb 1 — BHYTPeHHAA HOPMaJlb K KOHTypy I; MHeKCbI MOC HW MHHYC O3Ha- 
yalOT TIpeeJIbHble 3HAYeHHA TIpH Mosxose K T cooTBeTCTBeHHO M3HYTPH HM CHa- 
pyxu; Jt u Me — pakuycbl KpHBM3HBI NoBepxHocTH Z no ceyenuto [’ coorserT- 
CTBEHHO B IWIOCKOCTH, MapasWwieJIbHOH CTeHKaM H MepneHAMKyJApHOHM uM, 
upoxossilel uvepes HopMab n. Pamuyc %2 MOYKHO CUHTATb MOCTOAHHBIM MO} 
nepumetpy I’. IIpu nomHomM cMauMBaHH OHO M3 w*KuAKocTeh Re = +h/2. 
BBolA M3BeCTHYIO PapMOHHYeCKy!O (YHKILHIO 
k+l 


k 
1 4 1 1 
wiesry, t) = x5, 21 GU (In RP Sake, >} Qi (f) In=-, 
i=1 EsY i=k+1 - 


Ri = V (x — x)? + & — yi*, 
jlapieHHe p OyeM OTbICKHBaTb B (opme 
: 1 0 
p(x,y,) =o + \ o (x, 2) In + ds + \ % (Sy t) an, Ne As: 
(T) (T) 


(8) 


R=V(x—? +y—m?, s(& nef, 


re p H x — COOTBETCTBEHHO IIOTHOCTH JIorapuMdMHYeCKHX NOTeHIMaOB Tpo- 
cToro HW ABOHHOrO CJloeB, HelmpepbiBHO paciipeseseHHbIx mo I. 
Ucnomp3ya ypapuenue (4), ycnoBua (5) MoxkHO pescTaBuTb B dopme 


OF AZ ee | ee I 

(ar ] Gn) ae = a | (9 

MW, BCJIeEMCTBHe H3BeCTHBIX CBOMCTB MOTeHILMasIOB, HMeem 
4 jean es ha ep Oe fo} 1 

o(s,) =—se(+—4) S/S, xls, 0= (Ge toonst). (10) 


@ynkuna (8) c yuetom (10) yqoBseTBopsxeT ypaBHeHuto (3), ycnoBuio (6) 
MH UMeeT 3aaHHble OcoGeHHOCTH. YJoBeTBOpAA ycoBHsM (9), Moce npeobpa- 
30BaHH MowyyaeM (PYHKUMOHAIbHOe ypaBHeHve JBY2KeHHA KOoHTypa T 


| )—-= \ l/s See ee 
art a5 x er an) ele OTe: 
(P) 


C1C2 = \ = (s-) ge! ay Pe kv) 


aban \ ds ih) oF" R Pte oe my an (11) 
(1) 


a ee | 
Ste, Ma tiiegy)e ? A gears | 


(tv — qyropaa aGciucca TOUKH KOHTypa (x, y)). | 
Takum oOpasom, ompefesienve 3aKoHa JBHKeHNA rpanuupt I cBo_uTcaA K 


sagaue Komm Jia ypapuenua (11) np HayanbHom ycuoBuu (cm. (')) 
i (x, y, 0) = Fo (x, y). = 0. (12) 


a a 
[peqnonaraetca, uto Kontyp I oOnagaer. Aucpepenuupyemol KpuBu3HOH ("4). 
300 


ie 


B cayyae 3Be3qHOW FpaHHb!: passena BBeLeHHeM MNOJIAPHbIX KOOPAHHAT 
, 9) H ypaBHeHusa KoHTypa IT B dopme 


Fr, 't) = r— fF 0, )'=0 (13) 
paBHeHHe ABYxKeHHA (12) mpeoOpasyerca K BUY 
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FODKO)—=\ FOO WOK Ovo dv + 


4 eS 0 (5-)L (9, v, 2) dv = 
0 


mi+e ov 
4 ay Rk ne k+1 
| = 2 Q (0) Ki 0.9 + aa 2 Q (f) Kj (0, (14) 


rae fe = Of/ot; K uL — cyuxuun 9, v, f (0, 2), fF (v, Ou fo (8, t); Ki — DYHK- 
nun 0, f (9, t) u fo (9, f) (fo = Of/08). UcKomas dbynxuun f (9, f) yRoBuieTBo- 
PxeT HavaJIbHOMY YCJIOBHIO: 


f (8, 0) = fo (8). (15) 


Sajaua Kou (14)—(15) moxer G6pitb peuleHa mero- 
MOM KOHEYHBIX pasHOCcTeli — WlaroBbIM Tpoleccom mo 
BpemeHH 7, MOMOOHbIM onMcaHHomy B (*",**). IIpu stom 
CleyeT UMeTb B BUY CHHTYJIAPHOCTb BTOporo © HHTe- 
rpana (pyuxuusa L (0, v, ¢) umeer mostoc |-ro nopsy- 
Ka, Korqa v = 8). 
- Ilo npeqmoxenHomy anroputmy 3afaua Opa 3a- 
HporpamMMuposanua wu peena A.C. )KapuKoBbiM Ha SJIEKTPOHHOM BbINHCJIHTeJIb- 
HOM MawwuHe Crpena Brrucantenbuoro wextpa AH CCCP B uacTHom cayyae 
OAHOTO CTOKa C NOCTOAHHBIM pacxojoM Q, pacnosIOxKeHHOrO SKCIEHTPHUHO OT- 
! HOCHTeJIbHO KPYrOBOrO Ha¥aJIbHOrO KOH- 
typa To (puc. 1). Pacuer mpousBeqeH mp 
UCXOMHbIX JAHHbIX, B3ATbIX H3 3KCMeEPpHMeH- 
ta: R = 7,04 cm,a = 2,29 cm, h = 0,24 cm, 
Q = —0,512 cm?/cek, pi = 2,7. myas, 
te = 0, o = 31 gun/co. Ha puc. 2’ npx- 
BeJlCHbI HAYaJIbHOe H YBa MpOMeKYTOUHBIX 
NOMOKeHAA PPaHHUbl, BSATHIe C (hOTOCHHM- 
KOB (CIVJIOWIHbIe JIMHHH) HW M3 pacueta (ToU- 
ku). Ha puce. 3 H306paxkenbl rpaduku Mepe- 
MeleHHA KOHTypa I’ mo ruiaBHomMy HanpaB- 
uenuro (8 = 0). CopnafeHne skcnepyMeH- 
TAJIbHbIX JAHHBIX C pe3yJIbTaTaMH YHCJIeH- 
HOrO pelieHHA MOMKHO CUHTaTb BIMOJHE 
0 ; 0 5 Wier YAOB/eTBOPHTeIDHBIM. ’pacbuku J BMKeHUA 
i rpaHHUbl 6e3 pasJIMYHA BASKOCTeH H MexX- 

(basHoro HaTaxKeHHA (A= 0,0 =0) u 
TIpH OHOM JIHWIb pasM4MH BASKOCTel 
(4 = 0, o = 0) NoKasbIBaloT CHJIbHOe pac- 
XOxKJIeHHe C 9KCIEPHMEHTOM. 

Jia oueHKH BAMAHHA Mexk(basHOrO HaTAXKeHHA BBOAATCA OespasmepHbtii 
putepuu * 


Puc. 2 


t 
_ cM 
< 
“ 


j 
§ 
suc. 3. a — SKCIIepHMeHTabHbIe TOUKK; 
6 — pacuetubie TOUKH 


oh® 


B= TF pa l@lRe ’ 


* Cadman u Telinop (4) B uacTHOM cayyae f2=0 NOmb30BaHCch BeMMYHHOH pV /s 
'— CKOpoctTb), 10 cymlecTBy oOpaTHol B. 


304 


re R, — KparTuaiiniee paccroAHve OT CTOKa JO HavabHOM paul paszeia 
(puc. 1). On BpiTekaeT 43 ypaBHeHHaA ABuxKenHA (14). 

3a XapaKTepHCTHKY CTeNeHH BJMAHMA MexKasHOrO HaTAKeHHA Ha [BMKe- 
Hue TpaHub yoOHO MpHHATb T/T, — oTHoWweHHe BpeMeHH 7, mMosxosa 
rpaHHIlbl K CTOKY, pacCuuTaHHOMy 
mph o =O HM coxpaHeHHH BCcex 
OCTAJIbHBIX NapaMeTpoB H3 OMbITa 
(*), K BelHuHHe STOrO BpeMeHH 
Ts B 9KCIIepHMeHTe. 

IO. A. Tenaospim B @u3uKo- 
TeXHHYeCKOM HHCTHTyTe KasaH- 
ckoro dusauana AH CCCP mpose- 
JICHbI MHOPOUHCJIeHHbIe SKCIIepH- 
MCHTbI 110 CTATHBAHHIO TpaHHIlbl 
T npu pasamunpix sHayenuax B 
(U3MeHAIMCh 3HaYeHHA pu, Pz, Ry, h, Q uo). PesymptTatb! HX OOpaooTKH pH- 
BefleHbI Ha plc. 4, 43 KOTOpOro cueqyeT, TO ye np B < 0,0025 pacxox- 
jeHve Mexkyy T, u Ty He mpeBpmuaet 10%. Ilostomy, BriOupan B jocTaTouHo. 
MaJIbIM, MOXXHO YCTPaHHTb HeKeaTebHOe BJIMAHHeE Mexca3sHOrO HaTAKeHHA | 
Np MOJeMpOBaHHH JBHKeHHA PpaHHbl Ha WheeBOM JIOTKe, YTO NORTBEPK-| 
aeT BbIBOL, CleaHHEIi B padote (4). | 


Tocrynusio0 
11 X 1960 
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No 11 (1957), 8B. JI. Daunuaos, B. B. CkBopunos, Usa. AH CCCP, cep. mex. 
4 mauuHoctp., Ne 4 (1960). 


302 


Joraagm Akanemun nayx CCCP 
§{ 1961. Tom 137, Ne 2 


; THIPOMEX AHHKA 


10. Hl. JIAQHKOB 


HEKOTOPbIE TOUHbBIE PEWJEHHA YPABHEHHA 
HEYCTAHOBHBUIMXCA JBU)KEHHM B MAFHUTHOU 
rHUAPOTMHAMHKE 

(IT pedcmasaenozaxademurom JI. H. Cedosoim 1 1X 1960) 
’ 8B nactostiei 3amerke HeCKOJbKO paciIMpsetTca Klacc JBYKeHHi, H3y4eH- 
HBIX B paOotax (1-°), B KOTOPbIX palHalbHaHt CKOPOCTh ABJIAeTCA JMHEHHOM 

yHkune paguyca. 

-TynmbceaunuarpapuTupywomentchbephBMAarHUTHOM 
“lo ae. Heyctanopusuineca Tevenua rasa c cchepwueckoi CHMMeTPHel Mp yc- 
JIOBMM, 4TO 4ACTHIbI ra3a HMeIOT PaHabHOe ABHXKeHHeE CO CKOPOCTbIO, Mpo- 
TIOPWMOHAaIbHOH UX panycy, Obi HccseqoBanbl JI. MW. Cexonpr (1) H mpH y4ete 
cH rpaputTaunn M. JI. Jingoppim (7). 3qecb 3TH pemieHuA OyAyT pacmpocTpaHeHbl 
‘Ha Te Cwy4av, Kora ra3, o6ayad OeCKOHeYHOH MpOBOAMMOCTHIO, NOLBep Kew 
-AeHCTBHIO akCHaIbHO CHMMeCTPHYHOFO MArHUTHOFO MOA, a Take Kora wacTu- 
“Ib 'a3a BpalllaioTcA OTHOCHTeJIbHO OCH CHMMeTPHH. YpaBHeHHA MarHATHOH PHy- 


pOAMHaMHKH B cchepHuecKHX KOOpAHHAaTAaX IPH yCJIOBMH akcHasIbHOH CHMMeTPHH 
H Ue = O MMel0T CulexyIolHi BUD: 


dv, Oops iinv ft Hy (erly OR. H, a 1 dp M 
eg, + 7 inc r ( Or a Inor o¢ Vile) oe eee 
dv (eld) v.U H a H, O(rsin@ H,) 
eae pee fee a Db i | ae 
ot a Ur or ci r = ring or ("Sin 8 He) ' sin § 0g ? 
fope “penile A, O(rsinOH,) iW, (oe anda | a 
ae 4npr? sin § 06 4stor Or 00 . pr 0p’ 
. 0 te 0 f 
, ap (Af rr® sin 8) + 39 (Hor sin 6) = 0, 
} 
; a op 4 of 2% 4) 
Gan EPA Tt Gry ae (1) 
od F ou 2u ) 
ak ar 3 vp (5 nivalis 
aH, aH, 20, 
a tir re 
OH, OH, (= rey 4 
Dara prema st or) 
OH 


or co 4 |r (Hye —0rHe)|-+ + ag Wot): 


Sylecb ‘= Cp/Co OTHOWeHHe TeMJIO@eMKOCTeH, BCe OCTAJIbHbIe BeJIMYHHbI HMeIOT 
| r a 


| oOmenmpHHATEIe OOo3HaveHuA; M = 4x (rp dr =4n \ NP, (n) dn, — — Hayaup- 
; 0 0 
HbIli paguyc uactuupl. Byyem ucKaTb peliieHHe, B KOTOPOM Ue = 0, u, = 


= —rp’ (t)/p (), rae v(t) — mpon3BombHad dyHKunA BpemeHu. IIpu tTakom 
JIBWKeHHM BCe YACTHILbI HMCHBbITHIBAIOT OLHOPOHy10 Aecsopmaunio r = E/p (2). 
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{ 
Jlerko BueTb, YTO MPH TaKOM BbIOOpe padMasIbHOH CKOpOCTH mMocJeqHHe 
5 ypapuenuit (1) craHoBatca sHHelHEIMM. Mx oOulHe pelieHHA MMeIOT BHI . 
p= Eq (6), fp = INCE, 8), He = 27h, (E, 9), (2) 
He =F Lh» c. 9), ie = D*he re, 0). 


Tlepprie TpH ypaBHenna (1) B TakoM CJlyyae MOryT ObITb paspellIMMbl, ecJIM 
WaByeHve lpecTaBmeTcA CyMMOK JByX CJlaraeMbIx 


p = v[Th (€, 6) + Ile (€)). 


Ileppoe 43 HHX ABsIAeTCA CyHKUHeH AByX NepemeHHEIX €,9, a BTopoe — 
yHKUHeH TOMbKO HavabHOrO payuyca §. Ec rpaqueut nepBol uacTH faBuie- 
HMA ypaBHoBecuTca c cuuioh Jlopenia 


grad 19 Thf(E, 6) =~ [Hxrot H], (3) 


TO JIA BTOPOK wacTu JaBenua Ile (€) u byHKunu yp (f) OyyT cnpaBelIMBEI ypaB- 
HeHHsa (7) 
E 
dll, N . 
“ae & + 4nfo (8) \ nt (n) dn = = 9 (8); (4) 
. 0 


= +p? (Np +2); (9) 


@ (€) ABNAeTCA MpOH3SBObHOK dbyHKuHeli, a N u L — npou3BobHbIMH NOCTOAH- 
HBIMH. YpaBHeHue (3) MoxeT ObiTh YAOBJeTBOPeHO TOIbKO pH Y = 4/3. IIpen- 


cTapiaa h B dope (°) 


= i, x ET (E, 8) + rot li, x EP(E, 8)], 


Nosy4HM u3 ypaBHeHul (1), (3), yro byHKuun P (€, 6), T (&, 8) RomKHbI yoB- 
J@TBOPATb YpaBHeHHAM 


AsP + = G (o*P) = © (oP); (6) 
: vee (oT?) = 2G (o°P). (7) 


Syecb G (oP), D (o?P) — npousBoububie pyHKunn; A;P — onepatop Jlannaca 
B 5-Me€pHOM IIPOCTpaHCTBe HavaJIbHbIX COCTOAHH pW yCJIOBHH OceBOH CHM- 
MeTpHH; 06 = § sin § — pacctoaHue oT ocH cHMMeTpuu. Mcnonb3sys, B 4acT- 
HOCTH, peuieHve IIpeugepracta (’) HM CUHTad JIA MpOCTOTbI MOTHOCTb JIMHel- 
HOH dyHKuMeH paguyca §, MOxKHO NOCTpOHTb pellleHwe 3aayu oO NysbcalMH 
MarHUTHOH Ccepbl KOHeYHOFO paynyca R. XapakTepHcTHKH ABYXKeHHA pH 3TOM 
OyyT MMeTb BbIPaxkeHHsA: 


RT nt ee ne 9 = nF) pp (I-38), 
Ye Js 
H, =? (t)eos 6 [1—(B). cae 


Ja), (aR) 
Pen on Yas (aR) f4y,(48) 4 J, (8) | 
He = — Zot ( sin 0 [2 + 7 {ee ae I, 
. , le Js), (aE) 
Ay = as Sp? (f) sin 8 fee (2) 7 aR} | (8) 
R leds), (a&) 
hae ‘o{— rag sin? 0 [= Jy, (QR) 


tees (RES) eGo d ee) 


ah +ty2(Np + LY”, 
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snecb Jy (aE) — ynkuna Beccena mepporo poma; a yopsersopser ypas- 
exuio Js, (aR)=0; K, po, po, L — npousBosbuble MOCTOAHHBIe, KOTOPbIe JOJKHBI 
afaBaTbCA TaKHM OOpa3soM, uTOObI HMeH MecTO paBeHCTBa 


Pie, 2 = Rp 6 Po > 0. (9) 


BCJIM IPH STOM BbITIOHeHO ycsiopue L < 0, To Bce yacTHEI raga UMeIOT MepHo- 
MueCKe MY JbCalMOHHble ABYKeHHA OT HAVaIbHOFO NOJIOKEHUA K WeHTpy CHM- 
MeTPHH C NoOCNeLyioMluM pasvieTOM Lo HeKoTOporo MaKCHMaJIbHoro paccTosAHHA 
H BOSBpaTOM K NepBOHAaaIbHOMY MouJoxKeHMIO. JlerKo BUJeTb, YTO Ha rpanune 

ppt § = R Aaplenve, NAOTHOCTS M MarHHTHOe Nome OOpamiawrca B HYJIb. 

B cayyae, korya y = °/s M MarHUTHOe Nose OTCyTCTByeT, MOxKHO MocTpo- 
rs pellieHve, COOTBETCTBYIOMIce palMabHO NYIbCalun BpaLaloulNxca wacTHLL 
rasa. [Ip stom 


o=—rE OY tarp, vp =Ap() VEsnO, 
p= p(t) po, p = po + A®pop'E sin 9 + PON es, 


du ee "lo 
ae = eM? + Ky +0)". 


Sect A, N,L, po, po — npousBombHble noctosHHbie; K = 8/3 af. pu yeno- 
BHU K? —4LN > 0, N < 0 Bee uactuupi raza Bpalaiorca ¢ mepemMenHHod yrso- 
BOM CKOPOCTbIO M paCCTOAHHA HX OT LWeHTpa CHMMeTPHM MepHosuyecKH yMeHb- 
maroTcd HM yBemMuMBaloTcH. HavMeHbuInit pawquyc 4aCTHUb fmin = §/pe, Hal- 
ea Tmax = §/[1; pa W pe — HaMMeHDIIMi MU HAaMOO/bIIM NOOMKUTebHBIE 
KOpHH ypaBHenua Nu* + Ky +L = 0. Ipu caere yraosaa cKopoctb Bpa- 
MeHUA YACTHIbI BOSpacTaeT, MPH pa3sseTe yOprBaer. 

» Il. Ilynapeauunx Bpamawmeroca nia3sMeHHOroO UH- 
MUAHAp a. YpaBuenuaA MarHUuTHol rusposHHaMUKU GecKOHe4HO MpoOBosAuero 
psa TIpH WHMHApHyecKol CHMMeTPpHH HMeloT BU 


Bb apt Mg Ra OWE ay 
- ot Sor Se 0 Or 8np Or 4np r 8np Or ak 
Lb 
dv? ane erg 

s ee Nig parca 
| mag rir ge the @ Oy seal 
4 


4 (Ou Uv. \ 
| 


Op Op r Peer 
U 


4 ) 
j oH? OH? yoo) 
aga File see es 3: 
dH? on? 9 (Mr | OF 
er mane oe la +7)=0. 
E tv 
ecb M = 2x \ nei (yn) dn; & —HavanpHbt paguyc; pi (€) — HayanbHan 


: 0 

OTHOCTH5, f- IpaBUTawuoHHadA MOCTOAHHAA. 

Jlerko BUJeTb, 4TO CHCTeEMa YJOBJIETBOPAeTCA CJIELYIOULMMH YaCTHbIMH pelilie- 
AMH paCCMaTpHBaemoro 3JleCb THIla: 


o, = 7&4) p= ore), p=t™ F(®), HES Gara), 
z= OF (E), dp = S75? (6). 


(11) 
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Smecb § = r/C (t) — narpaHxeBpa KOOpAMHATa, COOTBETCTBYIOIad HayaJIb 
Homy payuycy; » (€) u © (€) — npousBombupie dyHKunu; F (€), Fi (€), Fe ( 
CBA3aHbI Cc (byHKuMAMH @(&) u ® (§) 3aBuCcHMocTAMH 


F (&) = Ap (6) +N, 
Anf 


= & * (eF (8)1+ es Fi (§) +--gz ® (6) @ (5) = Bor (6), (12) 
Be 9 © &®=De' O:; 
C (t) — PyHKUHA BpeMeHH, YOBJIeTBOPAIONLaA ypaBHeHHIO 
(By =r 2B ne + DE 4+ C= FO. (13 


YpasuHenne (13) uccnegopamn A. T. Kyauxoscexun (*), HW. M. Apopcxan (* 
u E. B. Pasanos (°). B 3aBHcHMocTH OT 3Ha4YeHHH MpOHM3BOJIbHbIX MOCTOAHHBI 
A, B, C, D uactuiupi ra3a MoryT, BpalllaAcb OKOJIO OCH, CJleTaTbCA K He, pasvJie- 
TaTbCA B OeCKOHEYHOCTb, HMeTb MepHosuyecKHe NyJIbCUpyloulve paMaJIbHbl 
JBYOKeHHA. 

PaccmoTpeHHoe 3eCb peliieHe 3aBHCHT Mp J060M Y OT ABYX MpOH3BOJIbH 
dyHkunn gp (E) wu D(E), XapakTepH3yloulMxX HavasbHOe pacnpesemenHe MJIOTHOCT 
MH yriopol cKopoctu. IIpu y = 2 peutenve 6yfeT 3aBHCeTb OT 3 NPOM3BOVIbHBL 
yHkuHh. B stom cu1yuae MpOW3BOJIbHO MOXKHO 3aJaTb B HadaJIbHbIM MOMCH 
pacnpeferenve aBeHHaA. 

TlomyueHuble peuwieHHA MOryT ObITb TIPHJIO%KeHb! K UCCeEOBaHHIO payHaib 
HbIX MYJIbCalHi Bpalllalouleroca M1a3MeHHOFO WHJIMHApa KOHeYHOrO pasuyca R. 
Ilpu 9ToM Ha rpaHuile WHIHHApa mpu € = R AoMKHO ObITb BHINIOJIHEHO YCJIOBHEe! 
PaBeHCTBA NOJIHbIX JaBJIeCHHH CHApyXH HW H3HYTPH WHIHHApAa. OToro MOXKHO Jo- 
OMTECA C MOMOMIbIO BHEWIHeErO MArHHTHOFO MO0/IA, BbISBAHHOTO MOBepXHOCTHbIM 
TOKOM. Cuyia TOKa MOXeT ObITh ONpesemeHa MOAOOHO TOMY, Kak 9TO ObIIO CeaHo 
B pa6ote (°). 

ABTOp CUHTaeT CBOMM IIPHATHBIM JOJITOM BLIPasHTb OarofapHoctTs JI. MW. Ce- 
HOBY 3a IeHHbIe COBeTHI H yKa3aHHA. 


MockoscKHli rocyapcTBeHHbIH yHHBepcHTer Tlocrynuso 
um. M. B. Jlomonocosa 27 VIII 1960 


UWUMTHPOBAHHAA JIMTEPATYPA 


1 JI. H. Ceyzos, Merogt nogo6ua u pasmepHoctu B MexaHuke, 1957. 7M. JI. JI u- 
08, JAH, 97, Ne 3 (1954). % A. I. Kyauxoscekud, JAH, 114, Ne 5 (1957). 
#H. M. AspopceKkasas, JIAH, 114, Ne 5 (1957), 5 E. B. Pasauos, Ipuxa. marem 
H mex., 23, Ne 1 (1959). ®©S. Chandrasekhar, H. Prendergast Keving 
Proc. Nat. Acad. Sci. USA, 42, Ne 1 (1956). *H. Prendergast Kevin, Astrophys. 
J., 128, Ne 3 (1956). 
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Hornane Akagemun nayr CCCP 
1961. Tom 137, Ni 2 


rN =z. 


ACT POHOMHA 


10. H. MAPHHCKUH 


HOBbIN MCTOUHHK PAXHOW3JIYUEHUA HA CAHTHMETPOBDIX 
BOJIHAX 


(ITpedcmasaexo axademuxom B, A. AmObapyuymanom 28 1X 1960) 


> B mapte 1959 r. Ha GOonbulom myKOBCKoM pajMorenecKone (4) mpoBoyH- 
‘JMcb HaOmoenua dona paquousnyyenua [aiakTuKu B H36paHHBIX yaacTKax 
‘Mueunoro nyTH Ha BosHe 9,4 cm. [Ip cknonenun 6 = 1°15’ o6napyxen HOBBIi 
MCTOUHHK palMousJlyyeHuA, pacnooxeHHbI B MiocKoctu TamtakTuKku. Onpe- 


jleneHHaa NO YETHIPEM H3MCpeCHHAM KPHBaA NIPpOXOMKMEHHA TpUBeeHa Ha PHC. r 


h 
_ Koopyunatet WCTOUHHKA OKa3aIHCb PaBHbIMH: dy959 = 18°53™38°, 81959 = 
= 1°15’. Bricokaa paspemaiomjad cmocoOHocTb payuoremecKoma mo3BoMa 


{g’ 


—4 


+ Monyuiupuna GuaepaMmel 
QHTMECHHEI 


5 A a El 


Pres 


ONpeeNUTb yroBble pasMepbl UCcTOUHHKA ~; = 31’,5. Koopaunatet ACTOUHMKA 
MpekpacHo corsacyiorca c ucTrounuKom Ne 44 no Katasory Bectepxayta (?), 
2C1607 mo Bropomy KemOpuaxKcKkomy Katavory (*) 1c 18 + Oil Kkaranora Munaca 
vu gp. (*). Tlorok pagquousnyyeHua Ha BosHe 9,4 cm coctaBasnet (200 + 20): 
- 10-28 Br/w?rn, 185-10-2* Br/m?@rn, Ha BostHe 22 cm (?) wu 1500-10-?° Bt/m?rn, Ha 
BomHe 3,5 m (*). ‘B ormMune oT OObMHEIX palMoucTrounuKos II Kmacca, cileKTp 
MCTOWHMKA MOCK B KOPOTKOBONHOBO! OOWaCTH CHeKTpa. ITO CBuseTedb- 
CTBYeT O HAJIMYMM TeMOBOM KOMMOHEHTHI, KOTOPaA ABIAeCTCA MOMHHUPyromel 
B CaHTHMeTpoBoM JManasone. IIpx noroxe P = 200-10-** Br/m’rn M yrsoBom 
pasmepe @; = 31’,5 sTo TenoBoe u3.1y4eHHe COOTBeETCTByeT Mepe sMuccHH ME = 
= 1,6-10*. 

Ha gotorpadusx sto o6macTu HeOa B Iy4yax H, c OoMbUOH SKCHOsHLHeH , 
noyyenupix I. A. [ainom u B. ®. la3e B Cumense, ra3oBble TYMaHHOCTH OT - 
CYICTBYyeT, T. €. BUJHMAaA Mepa SMUCCHH tyhp ne He mpeBocxogzuT 400, 
a morjouleHve fo Hero mpesBbiuaeT 2,5 Sat = 63. 

C wpyro cropoub, cpelHee doTrorpaduyeckoe NorsouleHHe B STOM HalipaB- 
NeHuM, corsmacuo (°), cocraBaset 41 na 1 Knc, T. e. 3" Ha | Kc B OGnacTu Ha. 
Takum o6pa3om, paccTosHve JO HCTOUHMKAa palHOu3/IyYeHHA fF MpeBOCXOLMT 

100 ne. IIpu r > 2100 ne naiigzem (‘}, uro M/Me > 700, Ne < 50. 

Tlomomkenve 3Toro HCTOUHHKA OTHOCHTeIbHO MuocKocTH TamaKTHKM yKasbl- 

BaeT Ha TO, TO OH ABMAeTCA raakTHyecKuM OObeKTOM. J[axKe eCJIM JONyCcTHTD, 
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UTO T4KOe NOMOMReHHE OOYCJOBMEHO CJYYaHHbIM' MpOeCKTHPOBaHHeM Kakoli-J1HO0 
ralaKTHKH, HEBHJMMOM B OMNTHYECKOH OOJIACTH H3-3a CHIbHOFO NOFIOUleHHA, TO 
MaCCa HOHH3HPOBaHHOrO fa3a TaKOM PaslaKTHKU OyeT Ha HECKOMbKO MOPAAKOB 
TIpeBOCXOAMTb Maccbl HaHOoslee OoraTHIxX Ta30M FaakTHK. 

B MeTpOBOM JHama30He BOJIH STOT HCTOUHHK MMeeT CNeKTP, THNMYHEIN WA 
MarHHTHO-TOpMO3HOrO H3yyeHHA. B rocwelHee BPeMA HeOAHOKPAaTHO BBICKAa- 
SbIBAJIOCb MpeANOMOKEeHHE, YTO 3HAUMTEJIbHOe YACIO FasakKTHYeCKHX HCTOUHHKOB 
HETeMJIOBOrO pafMOM3JyYeHHA ABJIACTCA OCTATKAMM HeKOFa BCIbIXHYBINUX 
CBepXHOBBIX. 

IlpencrapsseT MHTepec BeJIMYHHAa MHHUMA@JIbHOM SHeEprHu, HeoOxojuMol 
IA OObACHCHHA CBEYCHHA HOBOFO HCTOUHHKA B payuoyManasone. EcsiM IpuHATD, 
YTO CleKTp ucTOUHHKa P, = v—*, rye x = 0,55, uw wa uactore v = 100 Mra 


P, = 1000-10-"° pBt/m’ru, To ero pagMocBeTuMoctb P = 4nr® | Py, av ee 
>3- 10% spr/cex npu r > 2100 nc. Sueprua peaATHBHCTCKHX 9/IEKTPOHOB 
onpeleJHTCA BeIHUHHOH 


E, 
pes \N (E) EdE, N(E)= 


Bi ° 


k 
EY’ y= 2x +1. 


SuHauenna Ei wn E2 onpefeisioTca BbiparKeHHeM 


( Ey. \2 
V1.2 = 4,19-10°H eee py CHG ee pote == LE 


Hs3ayyaioulve pesiiTHBHCTCKHe 3JIEKTPOHbI H MOSHTPOHbI ABJIAIOTCA NpOLyK- | 
TOM J[@JIeHHA Me3OHOB, OOpasylOUlUxXcA MpH coyapeHHAX PpeMATHBUCTCKUX 
MIpOTOHOB C aTOMaMH MexK3Be3QHOH cpebl. Bemw4unHa 9HeEprHH NepBHYHBIX Tpo- 
TOHOB 6, = 1008. 3nauenuve G5, HeOOXOLUMoe AIA OObACHEHHA HaOMOLaeMoro | 
PpawHOu3JyYeHHA, 3aBHCHT OT MarHHTHOrO noua H. . 

Kak MpHHATO C4uHTaTb (7), HaHOoJIee BEPOATHDIMH PUSHYeCKHMH YCJIOBHAMH 
B TYM@HHOCTH ABJIAIOTCA TaKHe, KOTOPble TpeOyIOT MHHHMAJIbHbIX 9HeprerHue- 
CKHX 3aTpaT JIA OObACHeHHA HaOsOLaemoro pagMou3smyyeHuA. MorkHo noKa- 
3aTb, YTO STH YCJIOBHA HMeIOT MecTO pH 6, = 3-10 spr, H = 1,7-10-4 raycc, © 
KOIla MarHHTHaH SHEPrHA paBHa SHEP MepBbIX KOCMHYeCKHX UacTHY. O6-— 
Wad SHEpruA (YaCTHIL HM MOA) CocTaBUT Mo3sTOMy Goviee 6-10°° apr. | 

Takum o6pa30M, SHeEprHA, 3aKJIOUeHHaA B OObeMe PalMOTYMAaHHOCTH B Ha-~ 
CTOsMee BPEMA, CYLIECTBEHHO Go/IbIe SHEPFHH, OCBOOO*KAAalOMleHCA MPH B3pbIBe ~ 
oObiuHOH cBepxHoBoH (I THna). EXMHCTBeEHHbIM H3BECTHbIM HAM HCTOUHHK CTOJIb © 
OobWO SHepruu — B3pbIB cBepxHoOBOH II Tuna. B Tada. | Mbl npHBenH cusH-~ 
yecKHe yCJIOBHA B HOBOM HCTOUHHKe JIA cpaBHeHHua Cc Bowputok Iletnett B JleGe- 
je uc | C 443, koropnie, cormacuo (°,°), TakxKe ABJIAIOTCH OCTATKAMH CBeEPXHO- — 
BbIX I] Tuma. : 

Ta6aunma 1 


0 
é, X 068- 
p p JinHetinpiit 
O6bext @p Pr | H, rayce | ew Paquo- | pasmep, lc 
HCTOUHHKAa 


Hospitt 

HCTOUHMK | > 3-105 |-4,7-10741 4,7-108 | 220 
Or yas} 6-1049 410-5 | 1,5-1048 40 (?) 
Ileraa B 

Jle6eze - 14-1048 5-40-#) 1,5-10% 40 


CyllecTBeHHO, 4TO B HallleM Culyyae HaOsIOMaemoe pasMoussyyeHHe yiKe BO3-_ 
MOXHO OObACHHTh CKAaTHeM MA@FHHTHOFO MOA B paclIMpsrollelca OOom0KKe — 
TYMA@HHOCTH TPH OObIGHOM MJIOTHOCTH MepBHYHbIX KOCMHYeCCKHX YaCTHIL B MeExX- 
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Be3HOM lpoctpanctse (1 98/cm*), Tak Kak SHeEprua MepBM4HBIX KOCMM4eC- 
“ux uactun > OyzeT mum} 1,7 +1047 apr. [losromy Heo6xoqHM BHYTPeHHHH Hc- 
OUHHK YaCTH OONbUIOM SHeEpruu. Oto noyTBepxaaeT runoresy VU. C, IKkanos- 
ekoro (1°), corsacHOo KOTOPOM CBepXHOBbI€ ABJAIOTCA OCHOBHBIM MOCTABLLMKOM 
e€pBHUYHLIX KOCMMYeCKHX YacTHI B TanaKTuKe. 

Axtop Bbipaxkaer 6larogapuHocts C. 9. Xaiixuny u H. JI. KaiiqanoscKomy 3a 
HTepec K paOoTe, a TakxKe KOJJIeKTHBy CuMeuscKOM acTpodusM4ecKol Obcep- 
BaTOPHM 3a MpeOcTaBeHve HeOMyGMMKOBaHHbIX MAaTepHaJOB. 


Tnapuaad actponomuyeckas o6cepBaTopua Tocrynuso 
; Axajemun Hayk CCCP 28 IX 1960 
UHMTHMPOBAHHAH JIMTEPATYPA 


\ 1C.9.XauKuu,H. JI. KatiiqzanoseKku itu gp. Use. Pnasn, acrp. o6c.AH CCCP, 
21, No 164, 3 (1960); C. 9. Xatwkun, H. JI. KattqzanosceKkudh, [Mpu6opu u texu. 
-axcri., Ne 2, 19 (1959). 2G. Westerhout, Bull. Astron. Inst. Netherlands, 14, Ne 488, 
215 (1958). ?J.R. Shakeshaft,Mem. Roy. Astron. Soc., 67, 97 (1955). 4 B.J.Mills, 
= Bp. Slee, E.R. Hill, Austral. J. Phys), 11, S60 7(1968).° 7 Sols lies liva pier 
Haro, Actp. xypH., 22, Ne 13, 1 (1945). ®10.H.TapuiatcKu it, Map. Dnapn. acrp. o6c. 
“AH CCCP, 21, No 164, 54 (1960). *G Burbidge, Paris Symp. on Radio Astronomy, 
‘Stanford, California, 1958, paper 98. °E. M Burbidge G RR? Burbidge 
fibid., paper 62. ®R. Minkowski, ibid. paper61. 1°H. C. Ilxkaoscxnu i, 
(AIAH, 91, 475 (1953). 


. 
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Jloxnxayn Akagemun nayr CCCP 
1961. Tom 137, Ne 2 


MATEMATHYECKAA ®H3HKA 


®. A. BEPE3SHH 


KAHOHHUECKHE TIPEOBPASOBAHHSA OMEPATOPOB 
B MPEACTABJIEHHHW BTOPHYHOrO KBAHTOBAHHS 3 


(ITpedcmaeaeno axademuxom H. I. Iemposcxum.26 X 1960) 


» 1. Ilyctp c (§), c* (€) — onepatopsi, AelictByiomue B mpoctpanctBe Tuvb- 
Gepta H. Ilapametp €, nymepyiouuit onepatoppi, nycTb mpoGberaeT HeKoTOpoe 


>) 


MHOxecTBO &, cHaOxKeHHoe Mepolt d—. (B cuy4uanx, HMeIOWMX NpakTH4ecKoe 
HayeHve, & ectb NpoH3sBeeHHe KOHECYHOMEPHO"O JIMHEMHOFO MpocTpaHcTBa X, 
CHaOxKeHHOrO seOeroBCKOl MepoOli, Ha KOHeYHOe HJIM C4eTHOe MHOKECTBO.) 


Mexny onepaTop aM G; Cc NpeANOJO#KUM BbITOJIHeEHHbIMH COOTHOLNICHHA KOMMY - 
Tau 
: Rete ¢ (ep l eee (c, 69 (1) 
HH 

fe (6), CRY: SO 16,60: (2) 
[pu 9ToM, Kak o6nuHo, [a, 6] = ab — ba, {a, 6} = ab + ba; 6 (&, &’) — 
S-<pynxnua Dupaxa: | 5(E, &’) j (&)d’= 7 (. 
Cayuai, Kora omepatoppi c, YAOBJETBOPAIOT COOTHOLICHHAM (1), br 


OyleM Ha3bIBAaTh GOZ3eEBCKUM: CJyuaii, Kora ollepaTopbi Cc, c” yoBuJeT- 
BOPAIOT COOTHOWeHHAM (2), MbI OyleM Ha3bIBaTh De PpMUeECBCKHM™%. 


4 


. 2. Wyeth A — smuueiinnii onepatop B H, npeicTaBuMblii B Bue 


A = \Ke, een tn, «ss Np) eves). e"(En)e Oh) eae ay) een amen 
(3) 
_ PaccmMoTpuM siMHelHOe KaHOHHYecKoe peoOpa3soBaHHe 


A 


6) =) O(& nam) dn +) VE Wa" @) dn, 


ur e By : (4) 
é* (= | WEE, n) a(n) dn + SO (E, n) a? (n) dn. 


Tlogctasus (4) B (3) uv BOCMOb30BaBLIMCh MepeCTAHOBOUHbIMK COOTHOLIeHHA- 
M@xKLy a, a’, MOKHO 3anucaTb A B Buse 


A =>\ KG... Es)... 19)" (Bs)... (En) a(n). a (np) dr. . dnp. 
4 (5) 
Betcente dbopmynr (5) u3 (4) u (3) onmcaHHEM crioco6om cBA3aHo Cc rpomo3y- 


MMM, MAIO OOO3pHMBIMU BETEHCeHHAMH. LlebIo HacTOAUel paooTs ABMAeTCA 
CTAHOBJIeHHe CBASH MexkLy (3) uM (5), MHHYA STH BHMMCeHHA. 


A At 
_ * Kak uMeHHO cyenyeT MoctpouTb mpocrpancTso H mu omepaTopEl c, ¢, 4YTOObI  BBI- 
ONHANHCh COOTHOWeHHA (1) HH (2), AIA Hac He BaxKHO. 
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3. Bosepcxkuun cayuan. Tlocrasum kaxgomy onepatopy A, 3anu- 
CaHHOMY B Buje (3), B CooTBeTCTBHe (yHKUHOHAaT 


A (c",c) =>) \ K (Ex. Ba] my...) Mp) c% (Er). « -c%(En) ¢ (tn)... (mp) dé... dnp; 

(6) 
c’ (§), c(§) — HekoTopble KOMMJIeKCHOSHadHbIe tbyHKUMH Ha MHOxKecTBe &. 
Tomy 2e onepatopy, 3amvcaHHomy B Bue (5), MOCTaBHM B COOTBeTCTBHe aHa- 
JOTHYHBIN yHKUHOHAa 


A(a’, a) =D) K (er, . .., Exley, neva’ (6). 8" (en) oe 
» of (Ted teed ee tla 


OueBuHO, 4YTO COOTBeETCTBHe MexKLy yHKWMOHanamu A uA SABASeTCA JMHeH 
HBIM. Ilo aHaJIOrHH C KOHEYHOMePHBIM CJlyuaem OyeM HCKaTb eFfo B BHIe 


A (a’, a) =\ x(a’, alc’,c) A (c*, 0) I de* (&) de (8); (7) 


II de* (€) de (§) — cumBoul KOHTHHYabHOrO MHTerpHpoBaHua. Hamel nembio 


ABIAeTCA BbIUHCNeHHe %. 
Teopemal. dopo # 3adaemca dopmyaok 


HH = (deta¥'V) “exp (— Ve [(OV-! 6, b) +(O¥-19*, b*) — 2 (5", b)]}, (8) 


2de ¥, ¥, b, D — onepamopui, onpedeaseme nOpamu Y (E, n), V (E,n), ® (E, n), 
® (E, y) coomeemcmeexno; b (&) = \ ® (E, n) a (yn) dn + \ WY (E, n) a (n) dn — 
—c (8; & (®) =) FE, n) a(n) dn 4+ (OG) a (Ndr —C° (®; (br, &») = 

= \ bs (8) be (8) dB. 

Hxmeepupoeanue 6 (7) npouseodumca no Konmypy, B00Nb KOmopoeo 
Re [(@W-1c, c) + (P¥-1c*, c*)]>0 *. 

JlaqumM HaOpocok BHIYHCIeHHA spa # WA cyyan, Kora = — KonewHoe 


MHOMKECTBO, COCTOALLee H3 nN SeMeHTOB. B atom cayuae A (c’, c), A (a*, a) — 
cbyHKILHH 2n nepemMeHHEIX. BBefem B MpoctpaHctBe tyHkuHit A (c", c) onepaTopHI 
c+ (6), ¢, (&), c%,, (8), C,, (§) © TakuM pacuetom, yTOOnI byHKuMs c> (6) A cooTBeT- | 


crBoBasla onepatopy c* (£) A, dyaKuusa c,(E) A — onepatopy cy (£) Aut. 2. 
HecuioxKHbIt NOACYeT MOKAasbIBaeT, YTO OMepaTOPbl CL. C,, Ciy, Cy, 3aaloTCA 


(popMyiaMu 


OA =(sj +e D)A: cr(B A= CB) A; 
0 


& QA=C@QA;, co QA=G_te®)A. 


(9) | 


AnajorMunbie onepaTopbl paccMoTpuM B Mpoctpauctse dyuKunli A (a’, a). 
* Oro ycoBue OMpeserAeT NyTh MHTerpHpOBAHHA HeOLHOSHAYHO. OnumleM Oomee Mm0- — 
poOuO BaxkubIi~Ksace NyTeH HHTerpHpoBanusa. IIpegctaBuM Jaa storo A = OY-1 B Buze 
A= A,+ As; c(§), c* (€) B Bume c(&)=x(E) + iy (&), c* (E) =x (€) + ty (E); x, y, 
Xx, y—BeulecTBenHble (yHKUHH; Ay, A2z—9SPMHTOBbI OMepaTOphl, NepeBorAue BeeCTBeH- 
Hble PYHKUMH B BeujecTBeHHbIe. IlapaMetpH3yeM MyTb HHTerpupoBaHuA, Mo0KUB x = at, 
Yes Bi, X= OF, Ys Bi wt == RUE ay Tee (EL BeUeCTBeHHble (yHKUHH, 4, B — HeKOTO- © 
pble onepatoppl. Torga II dc dc* = | det (a + iB) |? dt dt, Re [(O¥-1c, c) + (D¥-1c*, c*)J = 
= ((a’ Aya — B’ AiB — a’ AoB — B’ Aga) t, £4) + ((a’ Ara — B’AiB — a’ AoB — B’ Asa) t, 1). Ta- 
KHM OOpa30M, HHTe€rpHpOBaTb MOXKHO MO JMOOOMY KOHTypy OMMCcHIBaemMoro Bua, KOTOpPHIt 
onpezeinetca onepatopamu a, 8, YyOBNeTBOpAIOUMMMH ycloBHaM: 41) a’ Aja—B’AiB— | 
— a’ A.B —B’A,a >0; 2) 0<| det (a + iB) |? < 00. eee 
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Tlogcrapum B (7) BMecto A c,A. Yuutnipasa (4), umeem * 
( (€, n) a(n) + YEE, 0) a (A =\ oe’, alc’, c)ca(€) AT de' de, (10) 
_ C Apyroit cropousi, 
1 (® (8, 0) a, (n) + ¥ En) a (n))A = | HO En) a, (n) + ¥ (En) a ()) x 
x HAI de* de. (10°) 


Tloqctapum B (10) c, (&) 43 (9) 4 mpouHterpHpyem mo uactam. CpaBauBaa 
OJLYYeHHBI pesysibTaT c (10’) HM 3aMeHaa a@,, a° HX ABHBIMH BbIpayKeHHAMH, 
nomyuyaem Wid 4 ypaBuenve 


y|® (&, n) (sara +a (n)) ae iy) (n) | 2¢ = (c () — ap) e- (11a) 


AnaJiorv4HbiM o6pa3om, moscTaBiaa B (7) BMecto A c*A, Cop, Cipd T10- 
tl 9: 
syuaeMm ia # elle TPH ypaBHeHHaA: 


WME Wag t¥EnaM+ OE na Mle=c® x; (1b) 
BYE wate aM+¥EnaeM|esc® x; (le) 
DFE Wt PEnMa M+ FE, wa] w=(—725 +0 @)o. 


(11d) 
Kpome ypasHenuit (11),  yoBieTBopsxeT HOpMHpOBOUHOMY yCJIOBHIO 
\ # (a’, a\c’, c) Wderde = 1, (11’) 


Ycaosue (11’) aBiseTcA BbIpaxKeHHeM Toro OOCTOATe/IbCTBa, YTO IPH KaHo- 
HHYeECKOM MpeoOpa3s0BaHHH eMHHYHbIi oMepaTop MepexouT B eMHHUHBTIi. 
Ypasuenua (11) Bmecte c yculopnem (11’) umetor eMHCTBeHHOe pellienne. 

IlyTb wHTerpHpoBanuaA B (7) oMpeemneTcCA H3 ABYX YCMOBHM: BO-MepBbIX, 
WHTerpan (7), MouKeH CyWecTBOBAaTb AIA MOCTATOUHO OosbUIOrO 3amaca PyHK- 
Wu A, mpescrapisoujux onepaTopbl; BO-BTOPbIX, OJDKHA ObITb CIpaBesIuBa 
dopmMyia HHTerpHpoBaHHA No YacTAM 


aA pista aK ‘on 
( 2 scp Ml do"de = —\ Fe; All do'de; 


ae (&) 
aA A z 
| arqqMde'de = —\ are AM de'de. 


4,.MepmMueBCKHH ca yuan. Paccmorpum rpaccmanosy aureOpy G, 
TlopoweHHy10 3JlemeHTamH c (&), c* (§), T. e. aulreOpy c oOpasytouyumy c (§), c’ (6), 
YAOBJIeTBOPAIOULMMH COOTHOLIEHHAM 


{c (6), ¢ (&’)} = {c (8), ° (E’)} = fc" (6), & (8')} = 9. 


‘Kaxkjomy onepatopy A, 3aaBaemomy tpopmyvioi (3), NocTaBHM B CooTBeTCTBHe 
oulemeHT G 


BA. (c*,.c) =>) \ K (Ey. . ., &0| Na. - - Np) ©” (G1). . .c° (En) c (M2). . .€ (Mp) GE. . . dtp. 


PaccywjleHve, aHasiorm4uHoe MpoBeseHHOMY B MpefbilyuleM MYHKTe, MoKa- 
‘SbIBaeT, UTO KAHOHHYeCKOe MpeocOpasoBaHHe NopoxaeT MHHeHHOe Mpeodpaso- 
BaHue B G. Byjlem uckaTb 9TO NpeoOpasoBanuve B Buse 


A (a, a) =S x(a’, alc’, J ACC, o) Mae’ (®) de (). (12) 


Len) 


* Tak Kak MHOxecTBO = mpe_momaraeTca KOHCUHBIM, HHTerpamt U3 (4) 3aMeneH 37eCcb 
MMOH. 


TLAH, v. 137, Ne 2 ots 


F 
Ilpexye 4eM ONHChIBaTb Apo %, onpeetuM ¥ .. IL de*de. Wyctb cnHaua- 


ula G — koHedHas rpaccMaHoBa avireOpa c OOpa3syIOUlLHMH x1, ..., Xn. BBeqem 
CHMBOUJIbI dx1... dX, MW MOAYHHHM UX COOTHOWeHHAM KOMMYTalMH: {dx;, dx,p} = 
= {dx;, X,} = 0. Ilonoxum fanee no onpezenenuio 


Vax, = 0, (te dxy=l. (13) 


Kparublii HHTerpasl OyqeM NMOHHMATb KaK NOBTOPHBIM. OnpeseseHHpit TakKUM 


O6pa30M HHTerpad Ha asireOpe G 6yleM Ha3bIBaTh ME PMHEBCKHM UH H- 
Tenp arom: 


KoHTHHYaJIbHBIM HHTerpad B (12) OyemM NOHHMAaTb Kak Tipelled n-KpaTHBIX | 


(bepMHeBCKUX HHTerpayoB, NosoOHO TOMY, Kak OOBINHBI KOHTHHYAJIbHbIM 
MHTerpaJl MOHHMaeTCA KaK Mpeew! OOBIMHbIX M-KPaTHBIX HHTerpaJioB. 
Teopema 2. B depmuesckom cayuae 20po # paexo 


= (det YW")% exp ¥/2 [( OW, 6)— (MV 0", 6’) 426,90) = (14) 


(o603HaveHHA Te Ke, 4TO B (7)). 
Ilpupeyem HaOpocoK BbIUHCJIeHHA WIA Cyyad, Kora = — KoHeuHOe MHO- 
X%KeCTBO H, CJleloBaTesIbHO, G — KoHe¥YHaA FpaccmaHoBa avreOpa. IlycTb cuHa- 


yaa G—  Mmpon3BoulbHad KoHeyHad asreOpa TpaccmaHa c oOpa3yroujumMu 
X1,..., X,- Jaf mpousBombHoro F € GonpelleuM JieBylo HM MpaByto Mpon3sBol- 


a) 0 
HbIe at H Pan culeqyiouluM oOpasom: ecuH F = Xj. ..%,, Xn FF Xi, 


0 0 
HH IIpH KaKOM S, TO iat = Pag. = 0. Eom F = 24. . ~ Xig :XhXigny ++ - Liz, 


) 


ry) 
EF ees ened \See, -, ey Tilia nat deme Dees ; 
TO aa (se) Tay. waaay ies Bigs (so): XL tie ee 


Ha iMHeliHble KOMOHHALHH OLHOUIeHOB JeBad H NpaBavA MpOW3BOHbIe NepeHo- 
CATCA OObIMHBIM OOpa3om. 
Vimerot MecTto (opMyJIbI HHTerpHpOBaHHA NO WaCTAM: 


|) F (3¢@) dn “x dm =\" (Fa) G dx... d%n; 


(15) 
| Ae F (Gar \dn... dt = — \ (ag F) Gdn... den 


Bosppataemcs K Hawel 3aqaue. IIpexge Bcero paccMOTpHM onepaTopbl 


* 
Cn» Cup» Cn» Cnp» AHAJIOTHYHBIE COOTBETCTBYIONLHM OFepaTopaM B OO3eBCKOM CuIy- 
yae. OTH OMepaTOPbl OKa3bIBaIOTCA PaBHbIMH 


GQ F=ACHF, cm) F=F (gx +e), 
(16) 


oF =(sa25 +e) F, om ® F= Fel. 


Ucnomb3ys (16) u dbopmy.ibl HHTerpHpoBaHHA Mo yacTsamM (15), cocTraBsAeM ypaB- 
HeHHA JIA Apa, UCXOAA W3 TeX Ke cooOpaxkeHHi, YTO B Oo3eBCKOM Culyyae. 
Tonyuaemble ypaBHeHHA MOUTH He OTH4MMbI OT (11). Kpome sTHx ypaBHeHuit 
ocTaeTca B Cue ycsoBue (11’). YpaBHeHHa COBMeCTHO C 3THM YCJIOBHeM olpe- 
qeasioT % oHosHadHo. 


Mockosckuit rocyqapcTBeHHbI yHHBepcuTeT Tlocrynnio 
um. M. B. Jlomonocosa 22 X 1960 
IMTHPOBAHHAA JIMNTEPATYPA 
1M. M. XanatTuuxkos, KKOTO, 28, 635 (1955). 
* OKBMBaTeHTHOe, HO OTAMMYHOe M0 bopmMe onmpesetenne cbepMueBcKoro HHTerpana cM. (?), 
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. floxnagn Arkangemun nayr CCCP 
1961. Tom 137, N: 2 


PH3BHKA 


M. WH. WIAXMAPOHOB u JI. K. BEPHJ3E 


PEJIEEBCKOE PACCEAHWE CBETA B PACTBOPAX ALLETOHA 
B YETbIPEXXJIOPHCTOM YI JIEPOJE 


(I pedcmaeaexo -axademuxom B. B. [lyaetixuneim 26 X 1960) 


HecMOTpA Ha TO, 4TO MOJIEKYJIbI alleTOHa HMeIOT GOVIbIOM MMOH MO- 
T (t(cH,),co = 3,02), B %%HMAKOM alleTone mp Temmepatypax spite 20° 
CHTAIHOHHAA YIMOPAROYeEHHOCTh MOVIeKYy.JI, TO0-BHMMOMYy, MpakTuuecKH OT- 
sTByeT (*). MoxkHo omkuaTb, YTO B pacTBopax (CHs)sCO — CCla opueuta- 
HHaA YNOPAAOYeHHOCTh MOJIeKyJ1 Taky%Ke He BosHHKaeT. IIpopepKa sToro 
ANOMOKEHUA NpelcTaBJIAeT MHTepec [IA MOJIeKYJIAPHO TeEOPHH KOHILeHTpH- 
AHHBIX HeHJeaIbHbIX PaCTBOPOB B CBASH C TeM, 4TO B_ pacTBopax 
Is)2 CO — CCla o6HapyKuBaloTca JOBOJbHO 3HaUAMTeJIbHbIe NOOKUTEbHEIC 
NOHeEHUA OT 3aKOHa Paya. Hamu Opin uccneqoBanbl! WHTeHCHBHOcTA / 
TelleHb Jenoiapusaunu A MOHOXpOMAaTHYeCKOrO HeNOJAPH30BaHHOrO CBETA, 
CeMHHOPO Mog yrviom 90° pacTBopamu alleTOHa B YeTbIPeXXJIOPHCTOM yrsepo- 
mpu 0, 25 u 40°. 

Tloce XHMHYeCKOH OUHCTKH MM MeperoHKH HHAMBHAyabHble *KUKOCTU 
IM cylefyrouiMe cBolcTBa: aleTroH 7, = 56,4° npn 760 mm pr. cr., 
= 1,35823, pi? = 0,7908 uerpipexxuopuctbili| yrnepon Ty = 76,7 mpm 
) MM pT. cT., n° = 1,4598, p25 =. 1,5840. 

Merofuka uccuieqoBpaHus Ta xe, uTo B (”), 3a eluHuy u3MepeHua / IpMHH- 
facb MHTeCHCHBHOCTb pacCeHHHA HeMOJAPH30BaHHOrO cBeTa B. 6eH- 
le mpu 25°. PesysbTaThr u3smepeHuii / u A aA MH BomH 4358, 5460 
780 A npuBeyensi B Ta61. 1. Ja uncTbix KOMNOHeHTOB Halll JaHHbIe B OCHOB- 
t 


Ta6muna 1 


Wuteucusyocts /, crenenb JenonapusauHH A HW NoKasaTeuib MpeOMJeHHA cBeTa, 
paccesHHOrO pacTBOpaMH yeTLIPexXJOpHCTHIH yriepoy (1) — ameTon (2) 


0o°'C ee | 40° C 
4358 A 5460 A |5780 A 4358 A 5460 A |5780 A 4358 A 5460A |5780 A 
S = , ND) S S 0) S S 
: Va ess oes i DE ices I = I I re Pals I 
| | 4 <j <J <q <l <1 
1, 4697] 0,30] 5,0] 0,28] 4,8] 0527 |1,4576) 0,36 | 4,9] 0,33] 4,9] 0,32 |4,4508) 0,40] 5,0] 0,36] 4,9] 0,36 
1,4545] 0,88] 5,8] 0,36] 6,4] 0,35 |1,4426] 0,44 | 5,2] 0,40] 5,4] 0,39 |1,4359) 0,44 | 5,0] 0,43] 5,0] 0,42 
1, 4383] 0,42 | 6,9] 0,42 | 6,9] 0,39 |1,4263] 0,48 | 6,38 | 0,48] 6,1 | 0,42 |1,4195] 0,53 | 5,410,50] 5,410,48 
41,4255] 0,421 7,210,414 | 7,3] 0,37 |1,4143] 0,47] 6,4] 0,45] 6,4 | 0,44 |1,4076] 0,52 | 5,9 10,50] 6,0] 0,48 
L A487 0,42) 7,310,44 | 7,4] 0,39 |1,4064| 0,46] 6,7] 0,44 | 6,8] 0,40 |1,3997] 0,50 | 6,3) 0,47) 6,3 | 0,46 
4057] 0,39 |40,0 | 0,38 10.0] 0,35 |4,3937] 0,44 | 8,4] 0,39] 8,3] 0,39 |1,3869/ 0,46 | 7,21.0,44] 7,2]0,44 
1,3865| 0,32 |13,3 | 0,30 13,4 | 0,29 |4,3746] 0,35 |44,4 | 0,33 |11,0 | 0,32 |1,3681] 0,89 |10,0 | 0,36 | 9,9] 0,29 
1, 3685! 0,23 |20,3 | 0,22 |20.0| 0,22 11,3557] 0,25 116,610,283 16,6 | 0,23 |1,38492!' 0,29 |15,2 10,27 |45,4 | 0,27 


 CoBlaqaioT c AanHpimu padoTst M. ®. Byxca u M. H. Jagenxosoii (°). 
OJIbIIoe pasmMyNe B 3HaYeHHAX / [WIA alleTOHa, BOSMOXKHO, OOBACHAeTCA 
, 4TO HAMM YUMTHIBAACb MOMpaBka Ha NOKAasaTe/b NPeOMJICHHA XKWAKOCTH. 
eHbIleHHe 3HaueHuli / c pocTom AB Ta6.1. | BbI3BaHO, MO-BHAMMoMy, Aucrep-. 
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cHeli NokasaTeviA NMpesoMIeHHA nN. C NoMonbid sHayeHHi / uw A, NpMBeeHHE' 
B TAO. 1, Obl BbIMHCIeHbI HHTCHCHBHOCTH paccesHHA CBeTAa Ha *PyKTy aus 
aHH3oTponHH /,,MOTHOCTH /,, 4 KOHWeHTpaHH /,. Merox pacuera H3J10x%KeH B (4 


Ta6Oauua 2 


VinTeHCuBHOCTb paccenHuA CBeTa Ha (PAYKTyalHAX aAHH30TpONMH U 
AyKTyaWHAX MIOTHOCTH B alleTOHE H YeTLIPEXXJOpHCTOM yraepore 


(CH,),CO | CCl, 
ae: Tan, Tun Inn I Ton Taw Ta Tg 
oxen. | YP-HHe (1)| yp-Hue (2) akcu. |/yp-HHe (1) |yp-HHe (2) 
0,0 0,15 0,16 0,14 0,08 0,27 0,25, 0,20 0,03 
25,0 0,17 0,19 0,15 0,08 0,32, 0,31, 0,24 0,03 
40,0 0,24 0,24, 0,20 0,08 0,36 0,36 0,28 0,04 


B Ta6u1. 2 npHBeseHbl 3Ha4eHHA Jy, MH J (CHs)2 CO u CCla. Ha puc. 1 u306p) 
*KeHbI pesybTaTH! pacuera Ja, Jn, H J, B pacTBopax mpu 25° u A 4360 A. Pacue 
JIA APyrHX MCCJleqOBaHHbIX HaMH TeMMepaTyp H JWIMH BOJIH IIPHBOMAT K TAKE 
7Ke 3aBHCHMOCTAM, Kak Ha puc. l. 


Puc. 4. SaBucuMocTb HHTeCHCHBHOCTH paccesAH 
cBeTa Ha (yKTyalluax muoTHocTH J, aHH30T] 
nun J, H KOHUeHTpaluu J, OT cocTaBa pacTBOF 
aleToHa B YeTbIpeXXJIOPpHCTOM yrvepoye mpH 20% 
X 4358 A (HHTeHCHBHOCTb pacceaHHA B 6eH3¢ 
mpH 4 4358 A npuuata paBHol 1). Touku — pesy 
TaTbl TeopeTHyecKkHx pacyetoB J, u J,; cnAOWH 
JIMHHU—pe3yJIbTaT OMbITa; X2.—MOJIbHaA OMA aller 


0 25 05 Q75 1 


B ra61.2 Teoperuyeckue 3HaueHHA Jy_ BbIUHCAAIMCh Mo dopMyjaM 


PkT n? + 22. 
ton = 2MRoH, oA pew 1)°( 3 ) : 


mekT 
Inn = TRaRgy, Pt — DY", 


re Rou, — Kosppuuvent paccesuua Oewsoua upH 25° u 4358 A; n — no 
3aTelb MpesomieHua; By — H3oTepMuyecKad CxKMMaeMmocTb (°). Hamu Obl 
B3ATO «BbICOKOe» 3HayeHHe Rco,y, = 48,5-10-§ npu pacuere no ypaBHeHuHio | 
H «HH3KOe» 3Ha¥eHHe Ro, = 33,0-10-® mpu pacuere No ypaBHennio (2). | 
3YJIbTaTbI PacueTa NOLTBEPKLaiOT BbIBOL O IpaBHJIbHOCTH ypaBHeHHaA (1) H «E 
COKHX» sHayeHH Rox, (1,°). 

EcJIM MoJiekyJIbl B pacTBOpe He HMeIOT OPHeHTALMOHHOH ynopsoueHHOC 
TO AHH3OTpOlHoe paccestHve JOJKHO CJICEMOBaTb ypaBHeHHIO 


— As 8x4 n2-+ 2\4 ay? 
lace BRN (“a-) Bet 
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\ 
e N — unco Movyieky.l B 1 cm*® pacTBopa, x; — MO/bHas JOA KOMMOHeHTA 
7? — ONTHYeCKaH AHH3OTPONHA NMOApH3yemMocTH MOJeKyJbI i, BbIyHcaAe- 


a m0 dbopmyuie 
Yi = Ve [(ase — ay:)® + (ait — se)? + (Gaz — a/)*I; 


» Goi, Az; —TWaBHbIe NOJYOCH 3JMMCOMLa NOAPH3yeMOCTM MoOVIeKyJIbI i. 
i" Tak Kak YZ.,= 9, To AA xuAKOrO CCla Teopua MpuBOAUT K 3HayeHUIO 
f, = 0. Ognaxo onpir noKaspipaer (cM. Ta6n. 2), uro CCla uMeeT HeGoubIIOE 
IHMSOTPONHOe paccesHHe. ODTo mpoTHBOpeyHe MHOFOKpaTHO OOcy*Kalocb B JH- 
lepaType (cm. oO30p (’), a Takxe (*)), HO He Moy4n0 yOBeTBOpUTebHOrO 
OpacHeHuA. M3 Ta6n. 2 cnexyet, uTo B CCls anu30TponHoe paccesHne C yBeH- 
feHWeM TeMIepaTypbI BOSpacTaeT MPONOpuMOHaIbHO paccesHHIO Ha *yKTya- 
[MAX MoTHOcTH. MoxkHO JyMaTb, 4TO NOX BMAHWeM CJyKTyalnii MAOTHOCTH 
3 CCla BOSHUKAaET JOKAJIbHAA AHM3OTPONHA NowIA, AelicTByloulero Ha MOWJIeKYJIbI. 
ITO OOYCAOBNMBAeT MOABJeHHe AHU3OTPONHH B COCTOAHMM MOJIApH3allMH Mo- 
feKyJI CCla, a CleQoBaTeJbHO, uM blyKTyailMii AHUSOTPONMH, KOTOPHIe BbISbIBAIOT 
JONOJHUTebHOe NenouAPHSOBAaHHOe paccesue cBeTa. (Haye roBops, aHMsoTpor- 
toe paccesHve cBeta B CCla, 10-BHHMOMy, BbI3BaHO CBA3LIO MexKLY (bsulyKTya- 
IMAMU MJIOTHOCTH M aHH30TponuH, ApAd, KOTOpax He YAMTHIBAeTCA Tp BEIBOLE 
ee oovedas (3). 

_ OMhekTuBHble 3HAYeHHA 7? MOJIeKyJ alleTOHA H YeTbIPeXXJOPHcTOro yrulepoya 
MOryT ObITb BbIMHCJICHEI 10 LaHHbIM 06 /, 9THX *KUAKOcTeH. Jia %®UAKOFO alleTo- 
{a pacueT NpHBOZHT K 3HAYeHHIO Y”, B Ipelesax oWIMOOK OMbITa CoBNaLaouleMy 
70 SHAYeHHeM ONTHYeECKOM AHH3OTPOMHH MOJIeKYJI alleTOHa B TasoBoH pase. 
Jonctapiaa sdpekTUBHble 3HaueHUA Y? B ypaBHeHHe (3), MoxKHO paccunTaTD J, 


yacTBopoB. IlonyyeHHbie 3HaueHHA /, pacTBOpoB, KaK MoKasbiBaeT puc. 1, xo- 
VOINIO COriacyloTcA co 3HayeHHsAMH /,, BLIYMCJICEHHbIMM 10 IKCMepHMeHTAJIbHBIM 
manu 06 J u A cBeTa,paccexHHOrO pacTBOpaMH. ITO NoATBepxaeT NpesnoNo- 
KeHHe OO OTCYTCTBUH OPHeHTAaLMOHHOM yNOpAMOYeHHOCTH MOWIeKYyJI B pacTBopax 
aILeTOH — YETLIPEXXJIOPHCTHI yruiepor 

Puc. | moka3biBaeT, 4TO KOHILEHTPallHOHHOe paccesHHe MpoOXoAuT uepe3 
MaKCHMYM pH x ~ 0,5. Kak u3BecTHO: 


av m1? Mz (On? | dc)? (4) 
rp 2MN 4 m0 In Ps | Oc t 


lew 


pe Na —uucno Asoragpo, M2 — mosekysiApHbid Bec KOMMOHeHTa 2; 
¢ = m,/mi, f — paccTOAHNe OT TOUKH HaOJIOJeHuA NO WeHTpa paccenBaroulero 
o6bema; P2— naplvanbHoe aBJeHHe HaCbINeHHOrO Mapa KOMMOHeHTa 2; 
m1 W m2 — MaccbI KoMMoHeHTOB | xu 2 B | cM® pacrsBopa. 


6) My, 2 0 9 O\n Ps 4 T2X4 
=== 15> Sos TO 
Tak Kak ac My *1 Gq "> COrdacno ig? a7 . ‘TO? 
. Ipn?V / on*®\2 4 TEM 
x= arc ao wik2(1— “Gp ) > (5) 

re VN — uncno Mosexy. B 1 cm*® pacrBopa; 2 — cpeqvee KOOpAMHalMoHHoe 4NC- 
j I 2 2 
; : aes t ( My Pam 
IO MOJIEKYJI B pacTBope; t = const, (€1 — &2)* = const, errmetrnee FN Tics 


[HMOMbHbIC MOMCHTbI MOJIeKYJI; Vv, H V2; — OObeMbI MOJIeKyJ, &1 HW & — CTAaTH- 
YecKkne JMSIeKTPHYeCKHe MPOHMIaeMOCTH KOMMOHeHTOB | HM 2. 
 Benwuuna tz 3aBucuT OT MOJIeKYJAPHOM CTPyKTypbl pacTBopa, pasMepoB 
MOJIEKYJI HW CHI, JeHCTBYIOUIMX Me*Ky MOJIeKyJaMH. MoxkHO moularaTb, 4TO 
B pa3JIMUHbIX paCTBOpaX alleTOHA B HeMOJIAPHbIX HH3KOMOJICKYJIAPHBIX Belle- 
erpax Y, rile v; H V2 He OUCH SHAYNTE/IbHO PasMUAIOTCA, SHAYCHUA TZ TIpHOVIH- 
HTeJIbHO OJMHaKOBbI HM He 3aBHCAT OT KOHLeHTpalun. [lombsysxicb sHayeHuem J, 
PH Kakol-1H60 OHO KOHIeHTpalluH pacTBopa (CHs)2CO — Y, mMoxHO 10 
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ypaBHenuio (5) BBINHCIMTh tz/kT, a 3aTemM paccuuTaTb J, WA Apyrux Koute 
pani WM Apyrux Y. Coracho sKcNepHMeHTaJbHbIM aHHbIM (*) QJIa pacTBo 
alleToH — OeH30J1 NpH KoHWeHTpauHH x = 0,5, I, = 0,22 u dn/dx = 0,3 
loycraBaAd 9TH 3HaYeHHA B ypaBHeHHe (5), Haxoqum t2z/kRT = 0,5. Jka pa 
TBOPOB alleTOH — YeTbIPeXXJIOpHCTHIAM yrsiepoy On/Ox = 0,12 uw nouTH He 3aB 
cut oT x. Iloub3yacb STHMM 3Ha¥eHHAMU On/Ox u t2/kRT M 3HAa¥eHHAMH Nn 
Ta6i. 1, Hoy waeMedin. wag O25 ii O24 etna ae 05 a ee 
M WIA Xan = 0,75 Jy = 0,120. Onurr (cm. puc. 1) mpuBoguT kK 3HayeHuam J, 
paBHbIM cooTBeTcTBeHHO 0,124; 0,164 u 0,120. CnegoBatenbHo, ypaBHeHue (5 
M10-BHJ.MMOMY, IIpaBHJIbHO BbIPayKaeT 3aBHCHMOCTb HHTeHCHBHOCTH paccesH 
cBeTa Ha (pJlyKTYaWHAX KOHIEHTPallHH OT COCTaBa PaCTBOPOB alleTOHa B Hell 
JIAPHbIX HH3KOMOJI€KYJIAPHBIX BeULeCTBAaX. 


MockoseKHit rocyfapcTBeHHbIi yHHBepcuTerT Tocrynusi0 
um. M. B. JlomonocosBa 24 X 1960 
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Horzage Akangemuu nayr CCCP 
1961. Tom 137, Ns 2 


fee EE ee 


TEXHHYECKAA PH3HKA 


H. H. MABJIOBA wu JI. A. LIPEMHEP 


BJIMAHHE CKOPOCTH HATPY)KEHHA HA MJIACTHUHOCTB 
MPAMOPA TIPH BUABJIABAHHH 


(Ipedcmaeaeno akxademuxom IT. fl. Kouunoti 19 XI 1960) 


Onpefes10ul4M BHOM JepopMaluu BO MHOrHX TeXHOJIOrH4ecKHX Mporec- 
ax paspyleHHA TOPHIX MOpol ABJIAeTCA BaBJIMBaHHe, MpH KOTOPOM MO, 
MIJIOCKOCTbIO KOHTAKTA C HHCTPyMCHTOM B OObeMe TOPHO! MOposbl BOSHUKAaeT 
SHAaUMTebHOe MO BeIMYMHeE HepaBHOMepHoe BCecTOpoHHee CxKaTHe. B ycnoBHAx 
BCECTOPOHHELO CK ATHA OOJIbUIMHCTBO FOPHIX NOPO OOHAPyXKUBaerT MacTHuecKkHe 
CBOHCTBA, BCJIECTBHe 4ero Ha KMHETHKY Mpollecca Hx’ZetpopMallMH H pasp yuwIeHuA 
OO/bUIOe BIIMAHHE OKA3bIBAeT CKOPOCTb HarpyxXKeHua. 

B Uucruryte reomoruu u pa3spaboTKH ropiouux ucKonaemprx AH CCCP B Te- 
yeHHe MOCE(HHX JIeT MPOBOAMIHCh HCCJIefOBaHHA MO H3y4eHHIO BJIMAHHA CKO- 
‘pOcTH HarpyKeHHsa Ha MviacTHYeckHe H MpOuHOCTHBIe CBOHCTBa TOPHbIX Mopoy 
pH BLaBMBaHHN. OTH UcCeLOBaHHA MpOBOAMJINCh C WeIbIO BLIACHCHHA 3aBHCH- 
MOCTH OCHOBHLIX Me€XaHH4eCKHX XapakTepHCTUK TOPHbIX NOpOA, OTParxkaromlux 
CYMM4PpHOe BJIMAHHe PasJIHUHbIX CBOHCTB NMOpO, OT CKOPOCTH Harpy KeHHA, 3Ha- 
HHe KOTOPOH HeEOOXOAHMO WIA OWeHKH COMPOTHBJICHHA TOPHLIX NMOpo HM paspa- 
OOTKH S*pdeKTHBHBIX PeXKHMOB HX Pa3PyWICHHA B Pa3sJIMYHbIX CMocobax Oypenua 
(BpalllaTeJIbHOM, yapHoM H Jp.). HwxKe u3maraloTcaA pesyJIbTaTbl HCCIeqOBaHHA 
CBOHCTB MpaMopa TIpH cTaTHuecKOM HM JMHaMHMYeCKOM Harpy xXKeHHH. 

Pa3pyulieHHi0 MpaMopa MpH BaBJIMBaHHM TipeiiecTByeT 3HaYHTeIbHaA 
M10 BeJIMUHHeE MacTHyecKkan JecdopMalluaA, Kak HM WIA MHOrMX MOpoy ocafounon 
TOJIMLH 3€MHOH KOpbl. 

MUcnbiranua Mpamopa mpov3BoiHiich Ha PMpaBJIMyecKOM TIpecce HM MHeB- 
MaTMueckoM Korpe (1). Mccmelyemblii AuanasoH CKOpocTeH HarpyKenuA OT 
10-° m/cex (cTarwueckue UcnbITaHHa) Jo 50 m/cex. CraruyeckHe HcnbITaHHA Tpo- 
‘BOAMIUCb M0 MeTOIHKe, paspadoTaHHOl OJHHM M3 aBTOPOB HaCTOAULeH CTaTbH (?). 

MetofuKka JMHaMHueCKHX HCIbITaHHH paspaOaTbIBalacb CNelWalbHo AA 
MIPOBeAeHHA HCCMeEMOBAHHA BJIMAHHA CKOPOCTH HarpyKeHWA Ha MeXaHHyecKHe 
CBOUCTBa TOpHEIX Nopos. IIpu AHHaMHyeCKOM HCIIbITaHHM Ha MIOCKy!0 MOHpo- 
BaHHY!O MOBePXHOCTb O0Ka MOpOsb ycTaHaBJIMBaJICA WHJIMHApHuecKHH WITaMn 
¢ IIJIOCKMM OCHOBaHHemM Juametpom 10 MM, BaBJIMBaHHe KOTOPOrO B Moposly mpo- 
HCXOJMJIO Ip ylape o Hero Oolika, JeTAMLero C 3aaHHOM CKOPOCTbIO B Halpas- 
JisiouleH Tpy6e Korpa. 

Jaa KaxKoro OMbITa MpOW3BOAWNCh H3MepeHHA BOSHMKAalOMero AMHaMH- 
YeCKOFO YCHIHA, etbopMalHH MOpOAL MO WITAaMMOM HM CKOpPOCTH coyjlapeHua. 
Viamepenve ycHuIMA OCYUIeCTBIAIOCb IIPOBOJIOUHbIMH TeH30aTYNKaMH, Jedop- 
MallMH MOpOfbl — CMKOCTHBIM JaTUMKOM, a perHcTpall\¥A — C MOMOUIbIO AByx- 
wyueporo KaTOsHOro ocuMsorpada. M3smepenve cKopocTH coyfapeHua OolKa 
CO INTAMIIOM, M0 KOTOPO paccuHTHIBaaCb CKOPOCTb CoyapeHHA WiTamma c M0- 
poJou, MpOusBoAUsOCb Ha BbIXOse 6oKa H3 HalpaBwiAtolleh TpyObt konpa. Jlia 

CTAHOBJIEHUA MpPOMOJKUTeEMbHOCTH COyapeHHsA Ha OAMH H3 Jy4eH OCUHIOrpa- 
ba MofaBasicsA CHTHAa (PHKCHPOBaHHOK YaCTOTHI OT 3BYKOBOFO renepartopa. 

Omnoppemenuasd U pasfebHad 3allMcCb 3aBHCHMOCTeH yCH/IMe — BpeMA H 
Tedopmauua — Bpema Mo3sBONMIa yCTaHOBUTb rpadwuecKWe 3aBHCHMOCTH yCH- 
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we — JlepopMalluaA Tp JMHaMHYeCKOM HarpyxXeHHH H paccunTaTb NO MeTOMH- + 
Ke CTATHYeCKOFO BaBJIMBAHUA BCe MCKOMbI€ MeXaHHyecKHe XapaKTepHCTHKH — 
ropHOH NMopospl. i 

Bpilo MccIeqoBaHO TakiKe BJHAHHe CKOpocTH HarpyXeHHA Ha SHeproem- | 
KOCTb TIpoecca paspylleHHsA, Ask Yero MO CKOpocTH M Becy GoKa-yqapHuKa | 
MpOUSBOLMICH PacueT 3alaceHHOH WTAMNOM SHEP, a TaK2Ke 3aMepAMUCh 30HbI 
pa3spyWeHHA, MOyuaoulvecaA Mp BlaBJMBAaHHH IWTamna. 

Jit KaxKLOH CKOPOCTH HarpyKeHHA ONpeesAIMCb TBEPAOCTh, Mpesed TeKy- 
YeCTH, KOSPPHUMEHT MaCTHYHOCTH (OTHOMIeHHe OOmelt padoTH NedopmalHit m0 
rpapuky ycune — edopmattua K paOoTe ynpyrux Aedopmannii) (2), a TaKxe | 
o6bemHaa padota paspywienua. Ha Kayo CKopocTH HarpyxKeHus OpIO0 Mpo- 
W3BeeHO He MeHee 5—10 onpitos. OOulaa norpemHocts H3MepeHHH, OWeHHBae- | 
mas B 10—15%, nouly4asacb riaBHbIM O6pasom pu O6paboTKe ocIMIIOrpamM. 


10 20 «30 40 mfeek. 


Puce. 1. /—xKoacddunnexT mnacTHuHocTH Puce. 2. ] — Bpema HarpyxeHHA T; 2 — oOulant 
K;2—rtTsepyocTb mo wiTamny p; 3’—nmpe- esopMalluA JO paspylwienud €; 3 — oObemHat 
el TeKyYecTH Po paOora paspyuienua A, 


Ha puc. | u 2 npHBefeHoO H3MeHeHHe OTJeJIbHbIX MCX@HHYeCKHX XapakTepH-— 
CTHK MpaMmopa B (PyHKILMH CKOpPOCTH HarpyKeHHa. | 

Kak BHHO H3 pH. 1, c pocTOM CKOpocTH Harpy2XKeHHA COMPOTHBJIeHHe ]e-— 
(bopMallHH pacTeT, IPH 3TOM B Mpesesax ckopoctelt Jo 30—35 m/cek Kak Mpou- | 
HOCTb, TaK HM lipefles Teky¥ecTH MpaMOpa BO3PaCTAIOT JOBOJIbHO MeJWICHHO, © 
B OOJIACTH %Ke Goee BLICOKHX CKOPOCTeH HarpyKeHHA HaOMIOLAaeTCA PesKOe BO3-— 
pacTaHhe COMpOTHBJIeHHA BaBMBaHHIO. Tak *Ke Kak IPH JedopMalluu MeTaJ-_ 
JIOB, QWIA MpaMopa Ooulee pe3KOe NOBBHILEHHE COMPOTHBJICHHA HaOOaeTcA B OO- | 
JlaCTH M@JIbIX TwlaCTHYecKHX JesopMalHh (pocT npesesa TekyyecTH Ha pHc. 1). 
B quana3o0ue cKopoctelt 20 30—35 m/cexk Kos@PHUHeHT MWIaCTHYHOCTH Hccuelye- | 
MOrO Mpamopa yMeHbuIHICA c 3,5 Jo 1, uTO CooTBeTCTByeT Mepexody Mpamopa 
B KaTeropHiO XpyIMKHX Nopod, He OOHAPyKHBAIOULMX WwiacTHYeCKHX CBOHCTB — 
B Iipolecce JedopMalHH BaBJIMBaHHemM. ; 

Poct conpoTHBJIeHHA JedopMallHwH MpamMopa IIpH yBeHYeHHH CKOPOCTH Ha- — 
rpyKeHHsA, Kak M POCT COMPOTHBJIEHHA MeTAaJIJIOB, TO-BHHMOMY, MO?KeT ObITb— 
OObACHEH MIP paCCMOTPeHHH JByX OAHOBPeMeHHO MIpOTeKatoOllHXx ImpoleccoB — — 
yMpouwneHHaA MH pa3synpouHenna (°). 

Cuelyet, OMHaKO, MOJ4EPKHYTb, YTO, KaK H IPH JedopMalluu MeTasJOB, OOb- 
ACHeHHe BJIMAHHA CKOPOCTH HarpyXeHHA Ha COMPOTHBMeHHe TOPHbIX NOpoL 
yupouHeHHeM H pa3yNpoOuHeHHeM IipaBOMOUHO JIMIIb JO KaKUX-TO oMnpeseten- 
HbIX 3Ha4eHHH CKOpocTe Harpyxeunna (4). Peskuii pocT TRepdocTH Mpamopa MIpH 
CKOpOCcTAX HarpyKeHHsA, OOEWHX 30—35 M/cekK, CBH3aH, TaBHbIM O6pa30M, 
C BO3paCTaHHeM HHEPILMOHHO"O COMPOTHBJIeCHHA NMOpOAbH. 
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Ha puc. 2 us06paxKenbl 3aBucHMOCTH JeopmallHH, BpeMeHH HarpyxKeHuA 
WM SHEPFOeCMKOCTH Npolecca paspyuieHuA MpaMOpa OT CKOPOCTH HarpyKeHuA. 
BecbMa MHTepecHa C/IOXKHAA 3aBMCUMOCTE JesbopMallHH MpaMopa OT CKOpocTH 
HarpyxKenua. B npeyerax mawbtx cKopocteii (n0 10—15 m/cex), koryja, m0-Bu- 
JMMOMY, TIpollecc pacipocTpaHeHuaA JepopMaluH HesHaYHTeIbHO OTNMUAeTCH 
OT CTATHYECKOTO, MpOHCXOAUT pocT LepopMalHi C pocTOM CKOpocTH Harpy KeHuA. 
IJpu abHeHIeM NMOBbILIeEHHM CKOPOCTH Harpy2KeHHA BpemaA JelicTBuA npHs0- 
YKCHHBIX CHJI CTAHOBHTCH OYeCHb MAJIBIM, TIpollecc pacmpocTpaHeHua edopma- 
WMH WpuoOperaer BOHOBOH XapakTep, MwiacTHYecKad JesopMalMa He ycneBaer 
PacipocTpaHHTbcA Ha 3HAYHTebHOe PaCCTOAHHe, NOITOMY MPOHCXOUT ee 
NOKaIM3alnA, H TeM OOMbUIaA, YeM OOJIbUIe CKOPOCTb HarpyxKeHHA. Ota 3aBucu- 
MOCTb JePopMallMH OT CKOpOCTH HarpyxXeHHA mpelcraBsena Ha pHc. 2 nasaro- 
uleH BeTBbIO KPHBOM B Mamla30He CKOpocTelt HarpyxeHHa oT 1O—15 yo 30— 
35 M/cek. [Ip ckopoctax HarpyxKeHHa, 6ObuINx 40 M/ceK, Mpamop, KaK yxKe 
yKa3bIBaJIOCb BbIlle, IPAaKTHYeCKH MepectaeT OOHAPyXUBATh MAaCTH4eCK He CBOH- 


10 
e 
Puce. 3, Hactuyecku feopmupoBaHnHble 30HbI (3allTpuxoBaHbl): @ — cTaTHUecKoe 
BUaBIMBaHHe, 06 — CKopocTb 20 m/cek, é— cKopoctb 32 m/ceK, 2 — cKopoctb 40 m/cek 


CTBa, B CBA3H C 4M IIPOHCXOMT H3MeHeHHe Mporecca ero AesopmMallun u pa3- 
pymenua. Ilepppie TpemMHbI paspylwieHusA B 9ITOM CJIy4"ae BOSHUKAIOT Ha MOBepXx- 
HOCTH NIOPOJb, KaK H MPH paspywieHHH XpynNKHX MOposx, a He Ha ruiyOuHe, 
B MeCT€ BOSHHKHOBCHHA M@KCHMAJIbHbIX KaCaTeJIbHbIX HallpsxKeHHH. Kak BUAHO 
H3 Puc. 2, STOMY H3MeHEHHIO I1pouecca paspyilleHHA COOTBETCTBYeT MOBTOPHBIt 
pocT fedopmMalui mpamopa. 

Ha puc. 2 npuBeyeHa TakxKe 3aBHCHMOCTb BPeMeHH, HeEOOXOANMOrO JIA [O- 
CTH2KEHMA Paspyllaloulero HallpsAKeHUA (TBEPLOCTH), OT CKOPOCTH HarpyxKeHHA, 
KOTOpad MOATBeEpxaeT yCTAHOBJICHHYIO MHOFHMH HCCJIeAOBaTeJIAMH SKCIOHeH- 
IMaJIbHY!O 3ABHCHMOCTb BPeMeHH Harpy2KeHHA OT HanpsxKeHUA (°). 

SHeproemKOcTh Mpollecca paspylieHHA BOSpacTaeT C POCTOM CKOPOCTH Ha- 
rpy2KeHHA BO BCeEM HCCJIeOBAaHHOM J{Mama3z0He (pHc. 2), YTO CBA3aHO TyIaBHbIM 
06pa30M C 3aMeJVJICEHHLIM POCTOM OOBEMOB 30H paspYyIeHHA MO CpaBHeHHIO C po- 
CTOM NOTpeOHBIX SHEPrHH MpH yBesIMYeHHH CKOPOCTH Harpy2xKeHHA. 

JAA BbIABJICHHA MIaCTHYeCKOM 30HbI B MpaMope H ee H3MeHeEHHH MpH mepe- 
xojle OT CTaTH¥eCKOrO K JHHAMHYCCKOMY BAaBJIHBaHHIO C PasHbIMH CKOPOCTAMH 
HarpyKeHua Obl IpHMeHeH MeTO) OOTyYeHHA Y-yYaMu (HCTOUHHK KOOaubT 60, 
MHTeHCHBHOCTE 17 Mr), Tak KaK HHKAKHMM J[PyrHMM NYTAMM He yflaeTca OOHa- 
PYXKHTb TwlacTuyeckH jesopMupoBaHHy!O 30HY. STO OODACHAeTCH TeM, 4TO 
TPaHCAWMOHHOe CKOJIbKeHHE B KPHCTaNNaX KaJIbILMTa He OCTABJIAeT BUMMBbIX 
cleqOB, HO Mocsie OOJYYeHHA OHO BHIABJIACTCA 3a CUeT Pe3KOFO H3MCHECHHA OK- 
packu (°). O6nyyanucb anuiMdp OOpasiiop AesbopMupoBaHHoro MpH cTaTHye- 
CKOM MH JWHaMMYeCKOM HarpyKeHuu Mpamopa. Jia sTHX MCCeOBaHHH YCHJIMA 
IPH UCMbITAHHAX ObIJIM HECKOJIbKO MeHbIle TeX, IPH KOTOPHIX MpOWCXOfNT NoOw- 
Hoe pa3spyulenne. 
| V3 puc. 3 BpugHo, 4TO c pocTOM CKOpOCTH HarpyXKeHHA MvlacTHyecKH Jedop- 
/MHpOBaHHad 30Ha yMeHbiuaeTca. IIpu cKopoctu, Omu3Koi K 40 M/ceK, 9Ta 30Ha 

“WMeeT MHHHMAJIbHYIO BEJIMYHHY, HO B 9TOM CJy4ae MlacTHYecKan JesopMalusz 
3aXBaTHIBaeT H APO NOposb!, MpHieraroujee K OCHOBAaHHW WiTamna. JLehopmanua 
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slpa, M0-BUMMOMY, MpecTaBsseT COOOL ABeHHe BTOPHYHOFO Nponcxo*KjeHUs, 
CBA3aHHOe C PMIYOOKHM BbIKOJIOM MOpOsbI MO KOHTypy WiTamma. Creqyer TakxKe 
OTMeTHTb, YTO IwlacTHYeCKHe 30HbI pH JMHAaMMYeCKOM Harpy2XeHHH MMEIOT | 
Oosee rycTy!l0 OKpacKy, 4TO CBUeTebCTBYeT O OOJIbIIeH HHTCHCHBHOCTH HCKa- 
2KeHHH KPHCTaWIMYeCKOH pelleTKH B CBA3H C POCTOM HallIpsAxKeHHH. ' 

ABTOpbI BLIPaxkaloT GsaromapHocTb IT. MW. BapenOnatry u JI. C. Tonaky | 
3a WeHHbIe COBETLI H MOMOM[b B padoTe. q 


VWucrutyT reosornu wu Tocrynusio 
pa3spa6oTKH roprlouHxX HCKoMaeMbIx 30 VI 1960 
AxajylemuH HaykK CCCP 
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H ra3, eee 2JI. A. Wpetuep, O. Il. Merposa, JAH, 96, Ne 3, dil 
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B. A. Crenaunos, C6opx. Hekoroppie mpoOembl mpouHocTH TBepzoro Tena, Han. @ 
AH CCCP, 1959. 5C. H. Kypkos, 3. E. Tomamespcekuit, Tam xe. ® J. Han- 
din ‘et al., Bull. Geol. Soc. se 68, 1203 (1957). 
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Mornxage Akanqemun nayrx CCCP 
1961. Tow 137, Ne 2 


TEXHHYECKAA PH3HKA 


H. C. ®ACTOB 


O JE®OPMALILNH, PASBHBLIEHCH B TEJIE HA CTAILMOHAPHOU 
CTAAMN MOJISYYECTH, WH NEPEXOAE MUKPOMNOJIZY4ECTH 
B MAKPONOJISY4ECTb C TOUKH SPEHHA TEPMOJHHAMHKU 
HEOBPATHMbIX MPOLLECCOB 


(IIpedcmaeaeno akademuxom T. B. Kypdsmosoim 27 X 1960) 


Tlon3yyecTb H paspyleHHA ABJIAIOTCA HEOOpaTHMbIMA Mpoleccamu, HW pH ux 
(eHOMeHOOrH4eCKOM OMMCaHHu CuleyeT MPHMeHATb MeTOLbI TepMOAMHAaMUKH 
HeoOpaTHMbIxX Mpoleccos. 

TepMofMHamMHuecKH HepaBHOBeCHOe COCTOAHHe, Tea, MO{Bep2KeHHOrO Ha- 
rpy3ke, pH MOCTOAHHOH TemMepaType OnMcHIBaeTCA CJIeyIOULHMH HesaBHcu- 
MBIMH TapaMeTpaMH COCTOAHHA: TeH30pOM esopMaluH &;,, ABJIAIOULAMCA 
BHCWIHHM MapaMeTpOM, HM COBOKYIHOCTbIO BHYTPpe€HHHX HapaMeTPOB CcocTOR- 
HHA, XApAKTepH3yIOWlMX CTeleHb HepaBHOBeCHOCTH Tela,— TeH30pOB pelak- 
cauuu p% (a = 1, 2, ..., NM) (1%). Ecam Teo qepopmupyetca 6e3 mmactuye- 
CKHX CIBMTOB (H, CJleqOBaTeIbHO, 6€3 H3MCHEHHA MaKPOCTPyKTYpbl), TO pH 
JOCTaTOUHO MaJIbIX HalpxAxKeHHAX CBA3b Me@XK]Y HallpsmKeHHeM, edopmalHen 
M MapameTpamu 1p?) munelina. 

IIpu ocTaTouHo BbICOKOli TeMilepaType B YCJIOBHAX MOJI3yyeCTH peslaKca- 
WHelt JaBsieHHa (BCeCTOPOHHero CxKATHA) MOXKHO TpeHeOpeyb 0 CpaBHeHHIO 
C pemakcaluel HampmKeHH caBura. B 9ToM cJly4ae JIA TeH30pa HanpsAxKe- 
HHH O;, WMeem (?,°). 


N 
(a) 

On = Keydin + 2 om Na [(&e — Vs 15%) — pn’), (1) 

=i 
rie K — Mokyb BcecTOpoHHero CxKAaTHA; A. — MOMORKUTeMbHbIe MOCTOAHHEIE, 
YHOBJIETBOPAIOUIHe yCJIOBHIO ys ha = [43 ) — MOLyb caBura; 6;, — e,MHHU4HbI 

a 
texsop, wiz = 0. 
YpasBHenne (1) MoxwKHO NpelcTaBHTb B Bue 

Om = Keydmn + 2p (ein — */38125in) — Een], (2) 


rye Ei — TeH30p ocTaTouHoO! AedopmatHu (LecpopMallvu, NOABHBUIelicA B Tese 
mocie yCTpaHeHHA BHeLIHHX CHI) 


N 
1 (a) 
; Em = — >) atin (3) 
bu peat 
Ypasuenue (1) c yyeTOM KHHeTHYeCKUX COOTHOWeHHH 
° iP 1 (at) 
i — tT, { &r 5 102k ik 7 


re Ta — BpeMA peslaKcalHu, MpHBOAWT K ypaBHeHHIo Tuna Bowbumana — 
Boapreppa 


t N 
/ Gin = Kerdin +2 \ Dy dae ~**Lein (¢')— Veen (t) dal dt’. (4) 
J —oo =1 
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CootTHouleHHe (4) ABJIseTCA OOOOMleHHeEM ypaBHeHHA BA3KOrO TeyeHHA. B aH- 
HeHHOM TIpHOJIW2KeHHM STO CaMoe OOLLee ypaBHeHHe, yAOBJIETBOP AIOLLee BTOPOMY 
MpHHIMNy TepMOHHaMHKH (°). 

Haripsx%KeHusa B TBepfOM Tele BCera HeOMHOposHE. Ecau Teno pa3qeuHTb 
Ha MAKpOCKONHMYeCKH MaJIble y4aCTKH, B KaxKJOM H3 KOTOPbIX HallpAxKeHHA H 
epopMalvH OHOPOHI, TO OHH yyuacTKH OyyT yupyro AedhopmupoBaHHbimMi 
(T. e. HecopmupyioTca 6e3 MviacTH4YeCKHX CABHTOB HW CYMIECTBEHHBIX H3MCHEHHIt 
CTPyKTYypbl), B APyrHX y4acTKaX NPOH3OMLIM AaKTbI MlaCTHYeCKHX CABHOB (a- 
cTHYeCKH JesopMupoBaHHple yuactKh). [lou3syyectb ynpyro JedpopMHpoBaHHEIx 
yuaCTKOB OCYILeCTBJIACTCA IyTEM BASKOFO TeYeHHA (CaMolMdpy3uu), No3sy- 
YeCTb OCTAJIbHBIX Y4aCTKOB — KaK I1YT€M CKOJIbYKeHHA, TAK HW MyTeM BA3KOTO 
TeuveHHA. 

B mpomecce nMovisy¥ecTH H3-3a pa3BUTHA CTPyKTYPHbIX HeOJHOPOAHOCTelt 
(TpellHH, CKOMJICHHA BaKaHCHH, MO3AM4YHOM CTPyKTypbl HW T. J.) MpowcxoLUT 

nepepacnpeyeseHve HallpsAxKeHHH Me*KLy OTIeJIbHBIMH 

8 yuacTKaMH Tela, a TakxKe H3MeHeHHe 4HCJa ympyro 

JePOpMHPOBaHHEIX yuacTKos (3). C TeveHHem BpeMeHH 

A HeKOTOpble H3 ylipyro AedpopMHpoBaHHbIX Y4aCTKOB 

CTAHOBATCA TwIaCTHYeCKH le*OpMHPOBAaHHBIMH, a B 

“HEKOTOPBIX H3 IacCTHueCKH JlepOpMHPOBaHHEIX Mpo- 

ie 3 HCXOMHT «3aJleUHBaHHe» edpeKTOB CTPyKTYPbI, B pe- 

3yJIbTaTe YerO STH YUACTKH B MOCJeLyroulem Jedopmu- 

Puc. 4 pyloTcs yupyro, T. e. 6€3 CKOJIbKeHHA. 

Ha HectallvonapHon cTaqHH nmouw3yyecTH cpesqHHe 

HalpsxKeHHe, LepopMalluA UW CKOpOCTh JecsopMallun yupyro AeopMupoBaHHEIx 

yuacTKOB (ycpeqHeHHe MpOW3BOXHTCA NO BCeM yIIpyro jespopMHpoBaHHbIM 

yuacTKaM C y¥eTOM pa3MepOB MOCJIeqHHX) OTMUAIOTCA OT HallpAxKeHHA, Je- 

cbopMalluH HM CKOpocTH esopMallHH Tea Kak Wesoro. Ha crawvonapHol cta- 

UM Mos3yyecTH OOM OObeM yupyro AepopMMpoBaHHbIX y4aCTKOB H HX pac- 

ipelesieHHe TO pa3MepaM OCTAIOTCA MOCTOAHHDIMH, a CpeqHAA CKOPOCTb MoOJI3y- 

YeCTH STHX Y¥YaCTKOB MOCTOAHHA HM PaBHa CKOPOCTH NoOW3yyecTH OOpasila Kak 
1eJ10ro. 

B camo jeue, ecJIM Obl CpeqHAA CKOPOCTh NOJ3yyecTH yupyro Jedopmupo- 
BaHHbIX YUaCTKOB He OblJia Obl paBHa CKOPOCTH MOVI3y4ecTH OOpasiia (a TakxKe 
cpeHel CKOpOCTH MuiacTHYeCKH Je*pOPpMHPOBaHHbIX yYaCTKOB), TO ITH y4acTKU 
CKOJIb3HJIH Obl OTHOCHTEIBHO APyr Apyra, YTO MpHBeO Obl K H3MeHEHHIO HX pa3- 
MepoB, TlepepacripeweseHHio Halps2KeHHH (B CpesqHeM) H JOMOMHHTeIbHOMy O6- 
pa30BaHHo JedeKTOB CTPyKTYPbl. 

PaccMOTpHM MoJI3yyecTb Tela NOX BJIMAHHeEM MOCTOAHHOFO pacTArHBaloulero 
HanpAKeHHA O = Ox, (pacTATHBAIOW[He BHELIHHE CHVIbI HallpaBJIeHbl MO OCH Xx). 
O6o3HayHM cCpeHee HalipAxKeHHE Oxy, CpeAHIOIO AesopMallHio Eyy H CpeMHIOIO 


ocTaTouHy10 Aepopmannio Exy ympyro JepopMHpoBaHHbIX y4aCTKOB Yepe3 Oynp, 
Eynp H Eynp. Torma, ycpequaa (2), nomyyum 


Oynp = E (€ynp — Eynp), (5) 
rye E — mogyab fOura. 
OTMeTHM, YTO CpeqHHe 3HaYeHHA AepOpMAIHH Eynp, HAMPS2KCHHA Oynp H OC- 


TaTOUHOK JedopMaulHu Eynp YUpyro esopMupoBaHHbIX y4YaCTKOB He PaBHbI 
CpeqHHM 3HaveHHAM JlesopMallHH, HallpsxKeHHA HW OCTATOYHOH edopmMalnn 
oOpasija Kak lesoro. 

CorslacHo TepMoqMHamMMuecKomy crocoby onucaHHa s1060e CocToAHHMe yupyro 
ePopMMpoBaHHOorO Tesla XapakTepH3yeTcA 3aaHveM TeH30pa TetbopMallHU &;, 
H TEH3OPOB pelakcallHH py, a IPH HeOLHOposHoH yupyroii esopMalun — cpej- 
HHMH 3Ha4eHHAMM STHX BeJIMUHH (',”). B yacTHOCTH, J100ad TOUKa Ha KpHBOli 
novisyyecTu (puc. 1), HanpumMep Touka O (cooTBeTcTByIoMlad Hayay Mowsy4e- 
cTH), TOUKa A (COOTBeTCTBYIONLaA Mepexoky HecTallMoHapHOH cTaquM B cTallHo- 
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a 


—— 


HapHyl0) XapakTepu3ylOTCA HEKOTOPbIMH 3HaYeHHAMH MapameTpos, OMpeslesAlo- 
IHX TePMOAHHAMHYeCKoe COCTOAHHE ylipyro HalpA*KeHHbIX y4acTKoB. Pasy- 
MeeTCA, STH TOUKH Ha KPHBOM MOM3yyeCcTH XapaKkTepH3yIOTCA Tak»*Ke oMmpesleseH- 
HbIMH 3HAYeCHHAMH TapaMeTPoOB, OlpeeAIOMLMX TepMOAMHAMHYeCKoe COCTOAHHE 
TaCTH4eCKH Je*OpMHPOBaHHbIX Y4UACTKOB WIM TeJla KaK Wesoro. OqHaKo O6.1a- 
ToapA B3avMOselicTBMIO ypyro H MulacTHYecKH JetbopMHpOBaHHBIX yUacTKoOB, 
TePMOAMHAMHMYeCKOe COCTOAHHE Tela Kak Wesoro onpeeiAeTcCA TepMoMHaMH- 
WeCKHM COCTOAHHEM OTJGJIbHBIX efO yUaCTKOB, HallpHMep ympyro Jedopmupo- 
BaHHbIX. 

Ilyctb B Touke B wa pwc. 1 tynp = &, Eynp = G1, Te BeEAWUMHEI &1 
vu €1 — PyHKUMH CpelHero HalpsAxKeHUA ypyro JedopMupoBaHHbIX y4AaCTKOB. 
Orciola culelyeT, YTO &; ABAeTCA HeKOTOPOM cyHKUHeH §, T. e. 


a1 = fi (E1) Dy, (Gynp). (6) 


Avasorv4uHo cpeqHaAA Lebopmaiunna Toukn A Ha puc. 1 €2 ABAAeTCH HeKO- 
TopoH yHkWHeH cpeqHel ocTaTOUHOH etopMallHH STOM TOUKH, T. e. 


&2 = fe (&2). (7) 


CxemaTuyeckH cooTHolweHHa (6) Hu (7) mpeszcTaBmeHbI Ha puc. 2. 


Kpome cooTHourennit (6), (7), mapamerppi e,,. # 
Eynp YMOBJIeETBOPAIOT ypaBHeHHio (5), Mle Oynp Ha 


HeCKOJIbBKO NOPAAKOB MeHbille TeopeTHYeCKOrO 3Ha- 
YeHHA HalpsKeHHA paspymienua 0, ~ 0,1 E. Sto 
cueyeT 3 TOrO, YTOCKOPOCTb MousyyecTH yipyro 


ebopMupoBaHHbIX Yy4aCTKOB €ynp Mpomopivo- 
HaJibHa HalpsoKeHHIO 9STHX y4acTKoB (*), KOTOpoe 
HE MOKET MPeBbIaTb Op. 


Ha craluonapHoM yuacTKe Mou3yyecTH  & ynp 
paBHa CKOpocTH NowsyyecTH OOpasila Kak leloro 
@. OHaKo& Mp H3MeHeHHH BHeIIHHX CHJI MOx*KeT 
U3MeHHTECA HA HeCKOJIbKO TOpAKoB. CuleqoBa- Puc. 2 


TEJIbHO, Eynp H Oynp MOFYT H3MEHHTHCA Ha HECKOVJIb- 
KO MOPALKOB. ITO MOET ObITb TOJILKO B TOM CJly4ae, CCIM Oynp Ha HECKOJIbKO 
MOpAAKOB MeHbille Op ~ 0,1 EL. 

OG6pr4HO JedhopMallua, pasBHBIasicA B OOpasile Ha CTallMOHapHOM y4acTKe 
nousyyectu Ag, He MeHbILe HECKOJIbKHX MIPOMeHTOB, T. €. CpaBHHMa C BeJIHYH- 
HOH O,/E uu 3HauHTebHO Ooubule ee. C pyro CTOpOHbl, B (5) Gynp/E Maso 
MO CpaBHeHHIO0 c O,/E unuc Ae (paBHoit Atynp). 

Ha puc. 2 yqossetBopstoujue ypaBHeHHa (5) fynp H Eynp H300paxKaloTcA 
CHCTeMOM TIPAMbIX [MapaJJIeIbHbIX JIMHHH (COOTBETCTBYIOMLUX Pa3JIM4YHBbIM Oynp), 
3aKJIOUCHHbIX B 3aIUITPHXOBaHHOM Mosioce, OrpaHwyeHHOH MpAMbIMH Oa UH be. 


Tak Kak 1Mpuua Movlochl (Ob paBHo Oynp/E) pM smuOObIX Harpy3Kax 3Ha4YHTeJIbHO 
MeHbille Oé2 HW €1 — &2 = Aé, TO Oé2/E u Ae = &1 — &2 MpaKkTH4eCKH He 3aBHCAT 
OT HaMpAKeHHA Oynp H, CeMOBATeJIbHO, OT CpeAHero HalpAxKeHHA OOpasya oO. 

TlomyueHHbiit pe3yibTaT MO%KHO C*POpMYyJIHpOBaTb CJIeLyIOULHM OOpasom. 
Ecuu JebopMallua, HakOMeHHasd B Tele Ha CTal[MOHapHOM y4acTKe MOIsy4ecTH, 
He OYeHb Mala (He MeHbIMIe HECKOJIbKHX IPpOWeHTOB), TO 9Ta DeopMallusA He 3a- 
BHCHT OT IpHOx#wKeHHOH Harpy3KH. 

OTOT BLIBO, ABJIACTCA UMCTO TEPMOAMHAMHUECKUM, T. €. He CBA34H C BbIGOPOM 
KaKOH-M60 Mogenu. Ilostomy yka3aHHoe COOTHOMIeHHe AIA eopmaluu Ha 
CTauMOHapHOl CTaqMH Mom3yyecTH MOKHO ObITb CIPaBeIHBbIM JIA BCeX Tell. 
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Cormacuo uccjieqoBaHuam C. H. )KypkoBa, Wid WMpOKOFO Ksacca Ter, 
(MeTaJIJIOB, TOMMepoB, HOHHBIX KpHCTaJJIOB) HMeeT MeCTO COOTHOUIeHHe (*) 


Ecr T = const, (8) 


re €¢ — CTaWHOHAPHaA CKOPOCTb MON3y4eCcTH, T— AOJIFOBeCYHOCTh O6pa3ia, 
4YTO IPH mpeHeOpexKeHHH HeCTalMOHApHOH cTauelH MOsy4eCcTH, CoBMayaeT 
C MOJYYeHHBIM 3feCb Pe3yJIbTAaTOM. 

CootHomeHua (5) 4 (7) MOXKHO Tak2Ke IIPHMeHHTb K ABJICEHHIO MUKpono3y- 
YeCTH, 3AKJIOUAIOM[eEMyCA B TOM, YTO MPH JOCTATOUHO MaJIbIX HallpAXxKeCHHAX CKO- 
pOcTb MOI3y4eCTH MpOnopuvoHabHa MepBok CTeneHH HanpsxKeHuH. IIpu Jo- 
CTWKEHHH OMpeAesieHHOH BeIHYHHEI AesopMallHH & MUKPOMOJ3y4ecrb Nepexo- 

HT B OObIUHY!O NMOI3yyecTb (HIM Makponou3syyectb, re 
A CTauHOHapHaA CKOPOCCTbh 9KCMOHEHIMaIbHO BO3pacTaeT Cc 
Hallp A2KeHHeM). 
Ha KpuHBolH mom3yyecTH, cxemaTH¥ecKH H300paxKenHor 
Ha pue. 3, Touka A COOTBeTCTByeT Tlepexoy MMKponou- 
3yyecTH B Makponoui3yyectTb (°). Tak Kak CKOPOCTb MUKpo- 
# MOJ3y4eCTH MPONOPWHOHAJIbHa HapA*KeHHIO, TO IPH MHKpo- 

Puc. 3 NOI3Y4eCTH MIaCTHYeCKHMH CABHTaMH MOKHO TpeneOpeyb H 

CUHTaTb, 4YTO BCe yUaCTKH Tela yupyro HallpsxKeHbl (7). 
Ilostomy JedopmMalua HM ocTaTOUHad AedopmMalluA Tesla, pasBHBWaAcA B Mpo- 
Wlecce MHKPOMOJISyY¥eCTH, ABJIAIOTCA JecsopMallHeH HM ocTaTOUHOK Aedopmalluei 
yupyro HalpsxKeHHbIX yyacTKoB. Kpome Toro 6/E (T. e. ryKOBCKaA edop- 
MallMAl) 3HAYHTeJIbHO MeHbIWe HaGMOLaeMOlH AecsopMallHu NossyyectTH. 

Orciojla culeqyeT, YTO JesopMallHaA, pasBHBIaicaA B Tee B Mpolecce MUKpo- 
NOJISy¥ecTH, He 3aBHCHT OT NpPHMORKeHHOH Harpy3kH. OTOT BbIBOA MOATBepx er 
UanmepcoM Ha MOHOKpHCTaax oviopa (°). 


é 
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Hoknsago Akawemun nayrx CCCP 
1961. Tom 137, Ne 2 


PEO®HSHKA 


Pr. C. HBAHOB-XOJIONHbIN 


MHOHH3AUNA B 3EMHOKM WHOHOC®EPE WH SHEPIHA 
KOPOTKOBOJIHOBOrO YJIBTPA®HOJIETOBOrO H3JIYVUEHHSA 
COJIHUA 


(ITpedcmaeaeno axademuxom E. K. Pedoposeim 10 XI 1960) 


OAHHM M3 3aMedaTeJIbDHbIX HAYGHIX JOCTHKEHHH, KOTOPHIX yaloch MOOuTECA 
pH 3alyckax WCKYCCTBeHHBIX CNYTHHKOB SeMJIH HM pakeT, ABJAeTCA HenO- 
peyCTBeHHOe MO y4eHHe HOBbIX JaHHbIX O (PU3H4eCKUX CBOHCTBAaX BePXHelt aT- 
ocdeppi. CopepiieHHO HOBBbIe MpescTaBsIeHHA OG HOHHOM COCTaBe BEPXHUX COB 
BIJIM MOJIYYeHbI C MOMOMIbIO MaCC-CleKTPOMeTPHYeCKHX HccneqoBanHni B. I. Uc- 
OMHHEIM (1-4). Oco6eHHO YAHBHTeJIbHBIM B STHX Pe3yJIbTATaX ABJIAeTCH YCTAHOB- 
€HHe MPHCyTCTBHA OObWOFO KOJIMYECTBA Pa3JIMYHbIX MOJICEKYJAPHbIX HOHOB 
a BCeX BbICOTaX BIVIOTb 10 500 Km, re Mo psy OleHOK BCe MOJeKYJAPHBbIe Co- 
TaBAiolNe aTMocdephl, Kpome No, JOJKHbI ObITb HalleIO LHCCOMMApOBaHBl. 
) padotax A. JI. Jlannuopa (°,°) 6pli0 moKasaHo, YTO KasaBleecA HEOObIYHEIM 


aclipeyleeHHe MoslekyApHEIX HoHOB NO* xu O, c BbICOTOH eCTeCTBeEHHO OObAC- 
ACTCA C MOMOMMbIO WHKJIOB peaKIlHit: 


Ot +N2—+NOF+N, | O" + 0 +0," + Ay) 


(1) 


Nothin or porrohpesorpor} 


eaKkILHu THMa (1) OObACHAIOT OTHOCHTEJIbHbIe KOHICHTPalMH ATOMAPHbIX H MO- 
€KYJIAPHbIX HOHOB Ha BCeX paccMaTpHBaBIUAxcsH BEICoTax 100—500 xm. 
Han6osee WHTepecHbIM CJleCTBHeM WMKJIOB peakUMi (1) aABAAeTCA To, 4TO 
JIA UOHOCHEephI YTBEPXKaloTCH BeCbMa HUTCHCMBHbIe IIPOMWecchl: LIA HCUeSHOBe- 
HA aTOMapHbIX HOHOB — Tlepe3apaAKa C OOpa30BaHHeM MOUJI€KYJIAPHbIX HOHOB 
JIA HeEMTpaIv3alHu HOHOB — JIMCCOWUMaTHBHaA PeKOMOHHALLA. . 
B cooTBeTCTBHH C 3THM JOJDKHbI ObITb TaK2Ke NOJIHOCTbIO H3MeHeHbI HaLUH 
peAcTaBseHua 06 HCTOUHHKAaX HOHM3alNM B BepXHeH aTMocdepe. 
JleiicTBuTebHO, CKOPOCTh peaKUHH WHCCOWMaTHBHOM peKOMOMHAaWHH (a * = 
= 10-°— 10-7 cm? cex™) na 5—6 nopszKoB Oovbie CKOPOCTH HelTpaIN3anuH 
TOMAPHbIX HOHOB, MOITOMY OCHOBHBIM KaHaJIOM HeHTpasM3allMu YaCTHI B HOHO- 
dbepe ABAAeTCA MepeKkauKa ATOMAPHbIX HOHOB B MOJICKYJIAPHble MH MOCMeLy1o- 
lad HeHTpalH3sallua MOJIEKYJAPHbIX HOHOB. OpPekTHBHAA CKOPOCTh peKOMOH- 
auwi OyJeT onpesesATbCA B OCHOBHOM MOCJIeMHHM Me@XaHH3MOM, CKOPOCTb 
oToporo Ha 2—3 nopsayKa MpeBocxoAMT CylUlecTByIOWIMe B HaCTOHIlee BpeMA 
IeHKH CKOpocTeli peKOMOHHaLHH B MoHOCcepe, NOJy4eHHbIe HA OCHOBAHHH pa- 
HOM3MepeHHii H JaHHbIX HaG/IOJeHHii BO BPCMA COJIHCUHbIX 3aTMeHHH. 
Paccuvtaem CyMMapHoe 4ucJIO peKOMOHHALMH B CTONOe HOHOCHepbI CeveHHem 
cm?. CKopocTb HcyesHOBeHHA 3IeKTPOHOB Ha J000i BLICoTe A paBHa 


dn 


é 


sas = a” Ne ny -- ay Ne nN, (2) 


me ny, nf W me — KOHUWCHTPalMH MOJCKYJIAPHbIX HM ATOMAPHBIX HOHOB H 


JICKTPOHOB COOTBETCTBEHHO; a” H a, — KospPHUMeHTb! AMCCOMMATHBHOH PeKOM- 
MHALMU HW PpeKOMOMHAHH aTOMapHbIX HOHOB COOTBETCTBeEHHO. 

| KoxtlenTparusa sleKTpoOHoB Ha BbICOTaX CBbILe 80 KM H3MepAacb Ha pake- 
ax K. MW. Ppmuraysom (7), Ceaqonom u JKeKCOHOM (1°15) vc MOMOMLbIO CoBeT- 
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CKHX HCKYCCTBeEHHbIX CIyTHHKoB (1% 1%). B Ta6a..1 2aHo H3MeHeHHe nN, C BbICO- 
TOH JIA HEBHOM MOHOChHepbl, MOyYeHHOe Ha OCHOBAaHHH 3STHX H3mMepeHHi. 
JLo MOMOXKUTEIbHBIX MOJIEKYJIAPHbIX HOHOB B HoOHOCcdHepe Oblla OleHeHa 
cormacno pa6oram B. I. Uctomuna ('~*), J>Kouncona u gp. (7°,74). Jia BBICOT 
400—700 KM Mbl NIpHBJIeKJIM TakKxKe JaHHble O XOfle C BbICOTOM KOHILCHTpallHH 
N,, nouryyenubie Pusom (2) m0 CBeveHHIO NOJAPHEIX CHAHMI, OCBeILeHHBIX CosH- 


+ 2 
eM, JIA KOTOPbIX, OYeBHAHO, XO Ng C BbICOTOH He JOJMKeH CHJIbHO OTIM4ATbCA 
OT OOBIUHBIX YCJIOBHH. 


Ta6muna i 


h, KM 100 150 200 250 300 400 500 600 700 
Ne, cM—* 1-105 2-108 5-+10° AefOe 7 J o0® 1, 2-108 1-108 6-105 4-10° 
oa 
n } 
= z = 1 0,9 0,6 0,18 T40—* 7,6210-* 2-10-* 6,5-10-* 3-10-* 
ny +n, 


a*nen, cu-* cexk> * 1-40 3,5-40 4,5-108 4,8-408 41,57-408 4,4-404 2-40 2,3-407 50 


* TIpH npegznonowxeHHH a* = 10-* cm* cex—?}, 


CorsjlacHO MaCC-CI€KTPpOMeTpH¥eCKHM H3MepeHHAM, KOHIeCHTpalluA OTpPHlla- 
TCJIbHbIX HOHOB IIpeHeOpexKHMO MaJIa 10 CpaBHeHHO C KOHILEHTpallHeH NOJIOKH- 
T@JIbHbIX HOHOB, MOSTOMY ny + ny = n,. Ucxoa W3 aHHElx Tabs. 1 HW U3 Toro, 


uTo @ Ha 5—6 NOpALKOB MpeBOCXOAHT G,, JeTKO BHeTb, YTO peKOMOMHALMH 
B ypaBHeHHH (2) ompefeAIOTCA Ha BCe€X paCCMaTPHBaeMbIX  BbICOTaX 


Il€pBbIM YJICHOM, T. €. QMCCOMMaTHBHOH PeKOMOMHAlMeH MOJIeEKYJIAPHbIX HOHOB; 
MlO9TOMY 


boVBes anna =o Peaeag n2 3 
- nt = , 
dt 2 ek 4 ny e ( ) 


B nocsieqHeH cTpoKe Ta61. 1 npHBexeHo uHCIO peKOMOMHALMH, MponcxossA- 
mux 3a | cek. B 1 cM? Ha pa3HbIX BbICoTax. M3 3THX TaHHbIX CulelyeT, 4TO B 
cTos6e HoHOCHepbl ceyeHHem B | cm” mpoucxosHT B LesoM 3 -10''—3 +101? akToB 
HelTpalH3alnn. Ota olleHKa Ha 2—3 NOpAKa MpeBOCXOAMT paHee IIPpOH3BOAKB- 
iHecad OWeHKH (cM., HampHMep, (?%)). 

Takum o6pasoM, HHTeplipeTalluA HOBbIX JaHHbIX O HOHHOM COCTaBe, MOJIy4eH- 
HbIX C TIOMOLL[bIO PakeT H CIYTHHKOB, YKa3bIBaeT Ha CyULeCTBOBaHHe B HoHOcdepe 
3HAaYHTeJIbHO Govlee HHTCHCHBHBIX IIpOleccoB peKOMOHHAMH, a CeqOBaTeIbHO 
H MpoleccoB HOHM3allHi, YeM CUHTasOCb paHee. Ilo cyulecTBy 9TH JaHHbIe yKa3bl- 
BalOT Ha KPH3HC HalIHX MpecTaBJIeHH OO HOHOCiepe HM MCTOUHHKAX ee OOPasz0Ba- 
Hua. JlocraTouHO yKa3aTb, 4TO WIA NOMepxKaHuA HadwOfaloulelica cTeneHu 
HOHH3 aH B HOHOCHepe HEOOXOAHM 3HadHTeJIbHO OOWIee MOLWIHbIM TOTOK HOHH3Y10- 
lero H3uryueHHa (10—100 spr/cm? cek), 4YeM 3TO CHHTaNOcb Wo CHx Mop 
(<<1 spr/cm? cex (74)). B cBa3H ¢ STHM pacCMOTPHM HOBbIe JaHHble O KOPOTKOBOVI- 
HOBOM H3J1yyeHHH Cova. 

B 1958 u 1959 rr. Bationetrom u Peuce (?°) OblvIM MOJTyYeHbI CMeKTPbI KOPOTKO- 
BOJIHOBOrO H3yyeHuA ComHua oT 1200 go 83,9 A. B stot o6nacTu cneKTpa o6- 
Hapy2eHo cBpiile 150 HHH H31yseHHA, HavGovlee ApKasa U3 KOTOpHIX He II A 
304 A cpaBHuma no mHTeHCMBHOcTH c sMHMel La. Ec yuectb, uTO HHTeHCHB- 
HocTb La, coriacHO MOcJeqHHM H3MepeHHsAM Ha paKeTax C MOMOIMIbIO pasJIM4HbIX 
IIPHEMHHKOB H3JlyseHusA, cocTaBset 1 — 10 apr/cm? cek y Semumu (7°), To oue- 
BUAHO, YTO HOBaA BeJIMYHHA MHTCHCHBHOCTH JIMHeMYaTorTO u3TyYeHHA Coma 
¢ JWJIMHO BomHbI KOpoye 800 A (cnoco6uoro MOHM30BaTb JNOGy10 MoveKyJly WIM 
aTOM aTMOCc(epbl) 3HAYHTebHO OosbUIe Mpe@KHHX KOCBeHHBIX oleHOK (?%,”4). 
B wesiom simHHM c A < 800, Kak MOxKHO BHJeTb M3 criekTpa (”°), HecyT NOTOK 
W3Jly4eHHA TO MeHbue Mepe B 20 pas GoubumMi, vem B IMHuK A 304 A. 

Murencusnoctb amnuu A 304 A HeqaBHo JIA OHOFO M3 pakerHblx SKcMepH- 
MeHTOB OpiJia oleHeHa Pu3om u Peuce (?"). [lpHHumMad, 4TO HHTeHCHBHOCTD JIH- 
Huu La papa 3 spr/cm@cek, onM Quid wHHHH A 304 A NOJIYUHJIM HHTCHCHBHOCTb 
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5 apr/em*’cek y 3emuu. OgHaKo aBroppi (”") ucnob30Banu HeJOCTOBepHBbIe CBe- 

HUA O MWIOTHOCTH aTMOCHepbI, OCHOBAHHbIe Ha HeKOTOPO! HeTOUHOH MoOsesH, 

| SABbIMCHHbIe SHAYeCHUA MIA odppekTHBHoro ceyeHuA MorsouleHua. B pesyvib- 

aTe UMM OplIO MOy4eHO, YTO aTMocdepa Ha, ypoBHem 200 Km IIpH 3e€HHTHOM 

Tae ComHia 2 = 79,5° ocna6nner unTeHcHBHOCTD A 304 A B 18 pas! Mpous- 

eqeM OleHKy MHTeHcHBHOcTH A 304 A sanopo. Ecm J) — uHTeHCMBHOCTh 3a 
co 


peeamu aTMocdeppl, To Ha BEICoTe AI (Ay) =/e—*""), rge v(h) =ksec 2@ \ ndh— 


0 
mTHvecKkadt TOMIMHA aTMochepbl; k — KospPHvItMeHT MoOrwouleHHA aTMO- 


co 
cbephl; \ ndh=N —uncno normomaouux vacrun B cTol6e atmocepst 
h 
eveHuem 1 cm” Hat ypoBpHem A. Hanucas ypaBHenue (3) AI ABYX BBICOT fi 
hz, WYTeM HeECJIOXKHEIX NpeoOpasoBaHHi MOXKHO MOJYYHTh, He ead HAKaKHX 
peAnosoKeHHH O MIpHpose Noriomaioulero rasa B aTmochepe, 4TO 
Ny se Ig ti (4) 
1 2 

Batouetr 4 Peuce (?°) coo6uiaioT 0 AByX 9KCMepHMeHTaX, B KOTOPEIX JIMHHA 

304 A usmepsuacb Ha JByx Bpicorax. Ilpumenaa ypapuenue (4) K 9THM 1aHHBIM 

MCMOMb3YA HOBbIe (9KCMePHMeHTAJIbHbIe, a He OCHOBAHHbIe Ha TeopeTuyeC KO! 
Oem) JaHHble O MOTHOCTH aTMocdepbl Ha BEICoTax 150—200 xm (?8, 29), 
OXKHO JeETKO MOMYYATb coriacHo OOOMM skKcIepHMeHTam (cm. (2°)), uTo J, = 
= 1,2 9pr/em’cek (B MpefnooxKeHHH, 4TO UHTeHCHBHOCTD La paBna 
apr/cm’cex). Corsacve pe3ybTaTOB, NO yYeHHEIX B ABYX Pa3HbIX 9KcMepH- 
eCHTaX, OYeCHb XoOpolliee. OHAKO MpH STOM AVIA OMHOTO M3 3KCMePHMeHTOB 
wapT 1959 r.) sdcbexTuBHoe CeyeHHe mormomjeHua sHHUM A 304 A atmocdepoii 
omyunsocb paBHbim 1—1,5-10-!7 cm, uro xopomio cormacyerTcs ¢ COBpeMeHHBIMH 
aHHBIMH, HO COrlacHo Apyromy 9kKcriepHMenty (u1oHb 1958 r.)—B 4,3 pasa MeHb- 
le. OCHOBHEIM HCTOUHHKOM 9TOTO UpesBblUaliHO CHJIbHOrO pacCXO*KMeHHA sAB- 
AeTCA OWIMOKAa aBTOpos (?’) B OlleHKe HWKHEM BbICOTH! /, WIA TOTO 9KCMep HMeH- 
a. Kak yKa3aHo B (?’), Juia A, Oblia B3ATA CpeHAA BbICOTa PaKkeTbI 3a BPeMA 
KCNOSHIMH. OHaKO IIpH pe3KOM H3Me€HEHHH CKOPOCTH JBHKeHHA PaKeThI Ha 
THX BbICOTAX, a2 TaK?Ke IPH pe3KOM H3Me€HeHHH HHTeCHCHMBHOCTH JIMHHM H3-3a 
OrIOMWLeHUA B aTMOCdepe HCHOMb30BaHHe CpeHUX 3HAYeHHH aeT OUCH OOUb- 
Tyio ollHO6Ky. 3a Bpema aKcno3HMH 40 cex. (°°) pakeTa poet OT BBICOTHI 
65 Km Jo BpIcoT! 115 km. [Ipu stom uuTeHCHBHOCTD AHHH A 304 A mpH Ze = 
= 79,5° owKHa Oblma U3MeHHTbCA mpuMepHo oT 0,05 fo ~1071° spr/cm?cex. 
JYeBUAHO, UTO SdcdeKTHBHAA BHLICOTA PeFHCTPalHW JIMHHH U3JIyYeHHA Ha Ta- 
THHKe OyJeT COOTBETCTBOBATb MOJIOMKEHHIO PakeTbl Tle-TO B Hadasle IKCMO3H- 
uu. MoxKHO MOKa3aTb, 4YTO TaBHYy!IO JONIO MOVepHeHHA Ha ChoTOMMAacTHHKe 
aIOT Te€PBbIe HECKOJIbKO CeKYH], IKCMO3MUMM, MOKA pakeTa HaXOJUTCA elle o- 
TaTOUHO BHICOKO. IloasTomy OleHKa BBICOTHI B (?’) ABJIA€TCH CHJIbHO 3aHH2KeH- 
(oH. Yuet 3THX MOMpPaBOK MOXKET HECKOJIDKO NOBJIHATS Ha Hallie BbuCseHHe J, 
JIA WIOHBCKOTO 9KCMepHMeHta 1958 r. OfHaKO 3TO BJIMAHHe HE MOMKeT ObITb 
HavTeIbHBIM, MOCKOJIbKY MOrolleHve Ha BEICoTe / = 212 Km mau. V3 ypas- 
ieuua (4) cmefyet, ecmM yuecTb HOBbIe JaHHble O MIOTHOCTH aTMocdeps (*%,?°), 
TO Ha BbICoTe 212 Km ,J//, = 1,6. 

A6comoTHad KajIMOpoBKa paKkeTHbIX H3MepeHHii HHTCHCHBHOCTH KOPOTKO- 
SOIHOBOFO M3yyeHHA CoJIHa MpeACcTaBAeT UpesBbITaHHO TpyAHy! mpodsemy, 
IODTOMY Pe3YJIbTATLI TAKHX H3MepeHHH HyKAalOTCA B TULATeMbHOM MpoBepKe. 
YIHMM H3 HavOouee HaexKHBIX CMOCOOOB MpOBepOK ABJAeTCA CONMocTaBJIeHHe 
JaHHEIX COJIHCYHOFO yJIbTpapHvosueTOBOrO U3JTyYeHHA, HCXOJAMeErO 3 KOPOHbI 
{ TlepeXOMHOFO COA MEX Ly KOPOHOH HM @oTocHepow, c LaHHbIMH 00 U3y1yyeHHH 
3 Jpyrux oOmactax cnekTpa. JIA 9TOFO, OMHAKO, HeOOXOJMMO HMeTb TOUHBIC 
HaHHA O CTpyKType H (u3H4ecKUX yCJIOBHAX B MepexoHoM Cyloe. B pabore 
3°) Obilla MOCTPoeHa MOjeIb, OCHOBAHHAA Ha CO“eTAHUM PAaKeTHBIX [aHHbIX 06 
JbTPAaPWOeTOBOM W3JyYeHHH VW JaHHBIX O pagvoustyyenun Conia. Ota Mo- 
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leJlb TepeXOMHOTO CJIOA BeCbMa UYBCTBHTeIbHa K HCIOb3OBAHHOM BeJIMUMHE 
HHT€HCHBHOCTH KOPOTKOBOJIHOBOPO H3JIYYeHHA; OHA NOLTBEPKLaeT Ip aBMJIbHOCTE 
MIpOHSBeAeHHOM BbIMe OWe€HKM HHTeHCHBHOCTH JHHMH A 304 A 

Pesiomupys, MOXKHO CKa3aTb, UTO MHTEHCHBHOCTH BCerO COJIHEYHOTO YJIbTpa- 
(pHomeToBoro H3IyYeHHA 3a NpefetaMM 3eMHOH aTMoCcdepbl cocTaBAeT 
~30 spr/cm’cek, MJIM, KaK MOKa3bIBaeT CYMMMPOBaHHe BCeX JIMHMH W31y4eHHA Ha 
OCHOBaHHH JlaHHSIX 06 9HeEpreTHYecKOH KaJHOpoBke, MpHBeeHHOH B (*°), co- 
cTapaseT 5—10-10" xBantos/cem’cek. 

ConoctTaBJlad 3TH JaHHble OO 9HEPFHH COJHEUHOFO KOPOTKOBOJIHOBOFO H3J1yye- 
HUA C YKa3aHHbIMH BbIlle JAHHbIMH O CKOPOCTH MpoleccoB HOHH3allMi M peKOM- 
OvHalHi B MOHOCHepe, BHAUM, YTO OHH MpekpacHo CormacyloTCA MexKy coon. 
Tem cambIM TloculeqHHe JLaHHble 06 yJIbTpaduoseTOBoM 3/1 yyenuu CowvHa NOATBep- 
7KalOT HOBbIe TpecTaBJeHHA OO OCHOBHBIX JJIEMCHTAPHbIX MpoleccaxX B HOHO- 
cdhepe. JlelictBuTenbHO, H37yyeHHe CosHia Cnoco6uHo obecneuvTb Ty CKOPOCTb 
VOHH3allNH, KOTOpAaA Obla OleHeHA B NepBou aacTH cTaTbu. Hopble mpeycTas- 
JIGHHA OO OCHOBHBIX Mpolleccax B HOHOCHepe NOSBOIAIOT OODACHHTS PAL ABUJIE- 
HHH, MpOHCXoAAMLMX B BepXHel aTMOCdepe, CBASAHHbIX C HCTOUHHKAMH Bbijeve- 
HHA OOJIbUIMX KOJIHGeCTB SHEPHH HW HHTCHCMBHBIMH TpoleccaMu peKOMOMHAaILH: 
HarpeB Houocdeppl H notepsA cvioem / Oombuioro KOMMYeCTBA Tella 3a CueT TerI- 
JIOMPOBOAHOCTH, COCTOAHHe HOUHOM HoHOchepbI H BO BpeMA 3aTMeHH Connta 
H Jpyrue BOMpoOcbl, KOTOPLIM OyAYT MOCBALLeCHbI OTACJIbHbIe CTATbH. 

OcHOBHBe€ BbIBOJ BI. OCHOBHBIM MpoleccoM HeHTpasH3alHu B HOHO- 
cibepe ABIAeTCAH JMCCOMMaATHBHAaA PeKOMOHHALWA MOJICKYJIAPHbIX HOHOB, aTO- 
MApHble HOHbI TepeXOLAT B MOJIEKYJIAPHbIe B PesyJbTATe MpolleccoB Nepesapay- 
KH. OOrlee 4HcIO NpoleccoB peKOMOHHALHH HW HOHH3alKi B cTONOe aTMOCHepbI 
ceyeHnem | cm” papuo 3 -104%—3 -10! em-? cex™} 

Hoppe mpelcTaBieHHa O6 OCHOBHBIX Npoleccax B HoHOcdepe cormacyioTcs 
C HOBLIMH JaHHbIMH O KOPOTKOBOJIHOBOM H3J1y4eHHH Conia, B KOTOPOM wa 
o6sacTu cnektpa A<800 A cogepxutes 5—10-10!! kpanTos/cm’cex. 


. 
WucrutyT mpukiagzHoli reopjusnku Tloctynus10 ; 
Axkajemun Hayk CCCP 20 X 1960 


WHMTHPOBAHHASA JIUTEPATYPA 


1B. T. Uctromun, CoOopx. UckyccrBenubie cnyrHukKu Semin, B. 2, 1958, crp. 32.) 
Bi Tiber om ain, TAH, 129, 81 (1959). 3B. TF. Hctomun, Coop. icxycersen- 
Hble CHYTHHKH SemsH, B. 4, 1960, crp. 171; X International Astronautical Congress, London, 
1959, Wien, 1960, p. 756. *B. T. Hctromun, C6opu. MckyccrBennsie cnyTHHkH Semin, 
s. 6, 1960, crp. 127. 5A. TI. Lakuaos, tam xe, B.:5, 1960, crp. 60): % A. ee 
Jlauuaos, tam xe, B. 7, 1960, crp. 56.7 K.U.T puurays, TAH, 120, 1234 (1958). 
SJ eCaS enludwoany)3 Geophys. Resign 58,023, (1958). 95 Padi BsedaasG. Kisio. ns ibid., 59, 377 
(1954). ETE PARR RR = TR Di a ig Rep Jes Jackson, 
ibid., 59, 463 (1954). 2 J.C.Seddon, J.E.Jackson, Experimental Results of the 
US Rocket Program for the IGY to 1 July 1958, N. Y., 1958, p. 140. #2 J. C. Seddon, 
J. E. Jackson, Ann. géophys., 14, 456 (1958), #%J. E. Jackson, J. C. Sed- 
don, J. Geophys. Res., 63, 197 (1958). 1A Tc okey ds ulode 1B Ontlves toby ee layed AU 
did; (G4 cue LOT es BUDO), eT Bee kG SO we CN ee. ere 
2209 (1960). 16 A. JI. AnbneptT, 9. ©. Uygecenko, B. C. Wanupo, Coop. 
IlpeqpapHTenbHbIe HTOTH Hay4HbIX HCCeLOBaHHi C MOMOULbIO NepBLIX COBETCKAX HCKYCCTBEH- 
HBIX CIYTHHKOB SemsM HW paket, B. I, 1958, crp. 40. 1° A. JI. Amsenept, Ipupoga, 
Ne 97°86. (1058). so ASe Le K linker, R;) Ko myuet by Kobe Siempre Lows B ViecdSs 
Meteorologie, 18, 192 (1959). 4 J. W. Townsend, Phys. and Med. Atm. and Space, 
N. Y.— London, 1960, p. 126. #°C. Y. Johnson, E. B. Meadows. J.C. Ho 
mes, J. Geophys. Res., 63, 433 (1958)) "JWG wairsten d! are CSV¥ 700) ol-nsiome 
= al., Experimental Results of the US Rocket Program for IGY to 1 July 1958, he Y;, 1958; 
131, 22M. H. Rees, J. Atm. Terr. Phys., 14, 338 (1959). 7° XH. JI. Anpnept, 


B. J. Tuus6ypr, E. Jl. ®etiu6epr, Pacnpocrpanenve pagvosonu, M., 1953 
ctp. 659. "4 YW. Cc. Wrkaoscekun, 9. B. Konounosuy, Acrp. xypH., 35; 
37 (1958). % T. Violett, W. A. Rense, Astrophys. J. 130, 954 (1959). 26 E. T. 
Byram, T. A. Chubb etal.) Astrophys! Ju 128; 7389(1958).,° > Mis Ais R-ee's 
W. A. Rense, J. Geophys. Res., 64, 1251 (1959). iB, Be Muxuesuuy, B.C, la 
HH UH HAp., COopx. icxyccrpennpie CIYTHHKH SemuH, B. 3, 1959, crp. 84. 7° K. W. Cha m 


PyOsie ke: A. Minzner, Planet. Space Sci., 1, 259 (1959). so TN €. Vs anon 
Xonogunih, T. Mc Hunxoapcxkudh, Acrp. xypu., 39, 65 (1961). 
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Jlornxann Arkanqemun Hayr CCCP 
1961. Tom 137, Ni 2 


WM. ©. BEJIBCKHM u 4aen-Koppecnonzent AH CCCP H. MH. WWYAKUH 
NPEBPAWKEHHE AMHHOB ®&YyPAHOBOrO PARA B TOMOJIOrH 
MMPPOJIMAMHA 


Pufporenorus cbypakonoro WHKksa B OOleM cy4ae IIpMBOAUT K CoeAMHeHHAM 
aiMpaTM4ecKOro pasa, IpWyem spupupili Kucmopoy wHKNa oOpasyer KapOoHHJIb- 
Hyl0 HIM THAPOKCHJbHYy!O rpynnpt. B ciyuae 2-ankun- un 2,5-uanKkunbypa- 
HOB MpOAyKTaMM FuApOreHou3sa KOMbIa B 3aBHCHMOCTH OT yCJIOBMM ABJAIOTCA 
anMpaTuyeckve CIUPTbI WIM KeTOHDI. Hopbie BO3MOAHOCTH MpoTeKaHA peakLHM 
OTKPBIBAaIOTCA B C/lyuae THApMpoBaHua cbypaHOBbIX CoesMHeHUH, coepxKalllHx 
B OOKOBOM WelM B G-NOO*KeHHH CbyHKUMOHAIbHbIe FpynMbl, COCcOOHEIe B OMpe- 
JeJIGEHHbIX yCJIOBHAX K BHYTPHMOVJI€KYyJIAPHOMY B3AHMOeCHCTBHIO C KapOoHHMJIb- 
HOH WIM THAPOKCHIbHOK rpynnamu, oOpasyioulumuca B pesyuibTate rusporexo- 
43a dypavosoro wiksa, Tako d@yHKunonanbuoli rpynmnow ABIAeTCA, HalpH- 
Mep, THAPOKCHJIbHadA Tpynna, Haxo_aulasca B nomoKeHUM 3 NO OTHOLIeHHIO 
K (bypaHoBomy Koby. I HAporenowH3 (yp aHoBbIx COeAMHeEHHH TakOrO CTpoe- 
HMA, MMeHHO |-pypwankaHonoB-3, Obi Hamu uccnegonan panee (2). [pu atom 
MOKa3aHO, YTO B YCJIOBHAX THAPHPOBaHHA B MPOTOUHOM CHCTeMe Ha IlJlIaTHHOBOM 
KaTaIM3aTope MepBHYHbIe NpOAyKTbI TuAporenosusa dypanoBoro [Kouba — 
ankaH{Mombi-1,4 B pesybTaTe BHYTPHMONeKYJAPHOFO OTINEMeHHA BOL MpeB- 
palarotcA B TeTparHypodypanni 


; + H. 
See “4. CH,CH,CHsCHCH:CHiGH—R nae | pn + H,0 
“0 i bes : 


OH G 


ipyrou avanornanpii cnyual npesctaBisoT 2-anku-5-alunpypaubl. 3yecp, 
OMHaKO, HYKHO HMeTb B BUY 1Ba BOSMOXKHEIX HAMpaB/eHA MpOTeKaHAA peak- 
IMM, CBASAHHBIe C TeM OOCTOATEJILCTBOM, UTO M€PBUYHOH peakivel Mp THApH- 
POBaHHM MOMeT ObITh WH BOCCTAHOBJeHHe KapOOHHJIbHOH Tpynnbl B rpynny 
CH, (*), uM rugporenomH3 dypaHoBoro wHKNa. Pupsporesous dypanosoro 
WUKs1a JO BOCCTaHOBJeHHA KapOOHHJIbHOM FpyNbl MOMKHO OCYIUeCTBUTb Ha Ia- 
THHOBOM KaTausatope (*). B stom mocuieqHeM CJly4ae PHAporeHoHs 2-anku-5- 
allucbypaHos Jae B KaveCTBe NepBHYHBIX MposyKTOB |,5-AMKeTOHEI H | ,5-AMoVEI, 
KOTOPHIe B YCIOBUAX THAPHPOBaHUA B MapoBol (pase UNKJIH3yIOTCHA C BEIeeHH- 
€M BOJbI B WeCTHUNeHHBIe KapOOWMKMMYeCKHe COeMMHEHUA UM TeTparnjponupa- 
Hut (4) 


5 [ = 4 
H,. Pr=C : 
. SR) CHCH CHOC CH =k || —-— Paste? 
. “a tee Re j CHCH, CHCl Rie: 4 
O 


CT 
Belo OH OH 


(06a paccMoTpeHHEIX Cy4an Cosep2xKaT OOULy!O Helo, KOTOPY!O MOXKHO BbIPasHTb 
Cle yIOWMM O6pasom: ecvIH B OOKOBOM Wenv (bypaHoBoro COeMHEHHA CosepxKatT- 
Cad (YHKWMOHAIbHbIe PpyMMbl, CMOCOOHbIe BSAMMOJeHCTBOBATh C PHAPOKCHIOM 
MIM KapOoHMoM, BO3SHMKaIOLUMH pH rusporenouse PypaHoBoro Appa, U ecm 
o6pasyroliveca B pesybTATe TUAporeHoH3a KOMbIUa OMPYHKUMOHAIbHBIE alH- 
parMuecKHe CoeAMHeHHA OTHOCATCA K Y- HIM O-pAy, TO THAPMpOBaHMe TaKHXx 
bypaHoBbIxX coeqMHeHH B ONpeeeHHEIX YCJIOBHAX NPHBOAMT kK OOpasoBaHHto 
MOBbIX MATH- WIM WIeCTHYJICHHEIX FeTePpOMHKJIOB. 

| O7a oOilaa ues cpasy %e MpeACKasbIBaeT BOSMOXKHOCTh OCyIMecTBIeHHA 


HOBBIX WHTepecHEIx CHHTe3OB. JleiicTBHTebHO, PYHKUMOHAJI_HOK rpynnon, cio- 
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coOHOM K B3aHMOJeCHCTBHIO C THAPOKCHJIOM HJIH KapOOHHJIOM, MOxKeT ObITb aMH- 
Horpynna, H MOITOMY MOXKHO OMKHAaTb, YTO AaMHHLI (bypaHoBoro psxijla, HMelo- 
ujve NH.-rpynny B movloxKeHHH 3 NO OTHOMeHMIO K (ypaHOBOMy AApy, B ycuJ0- 
BHAX THApHpoBaHHA OyAyT MpeppalllaTbcA B MATHYJIEHHbIe a30TCOMep Kalle 
reTepOuMKIMuecKHe COoeMHHeEHHA — MHPpoOJIbl HIM MMPpONHAMHEI, T. e. OyeT 
WM€Tb MeCTO CJIeLyIoulan peakilua: 

IlpopeqeHHbie HaMH  OMIBITHI 
MOJIHOCTbIO MOATBeEpAHJIM Hall 


ipeanowomweHva Mbt CHHTe- 


l 
Yee hemes Wisi st cts H-R 


SO | 
NH 

i ' 3UpoBaIH Ba amuHa cbypa- 

| HoBoro pxfla 1|-cdypHs-3-amu- 

HoOyTaH 4H 1-dypuu-3-amu- 

axon La ap HOMeHTAaH M MO{Beprvid HX 

YH THApHpoBaHHiO B_ MpoTOUHOr 


cucTeMe Ha IlJIlaTHHHpOBaHHOM 
yrue. B pe3yubTaTe peakKWHM OOpasoBaJINCb 2-MeTHJ-5-H -MpOnMANUppoM LMA 
u 2-9TH-5-H-IIPONMJINAppOHAHH C BbIxXoLamMH 70—80%. 

Cuutes l-bypua-3-aMHHOaATKaAHOB. 1-Mypu1-3-amnHoby- 
tran u 1-cbypHu-3-amMMHoMeHTaH ObIJIH MOJlyueHbl MyTeM BOCCTAHOBMTebHOrO 
aAMMHUPOBaHHA COOTBETCTBYIOULUX (bypdypHuIMMeHKeTOHOB B XKUAKON chase Ha 
ckesleTHom Ni-Al-katau3atope. 
(IpHmMeHeHHas HAMM MeTO- 
WuKa BOCCTAHOBMTeJIbHOTO Fal bs: hte oy cath ves ener 
aMHHHpoBaHuA cbypdypwi- arcade Hig » ra wot 
HJCHKETOHOB Obis1a aHaJIOrH- 
4Ha TOH, KOTOPasA UCTIOJIb30- R=CH,; @ C,Hg 
gajlacb IPH aMHHHpOBaHHH , 
tbypdypona (°). Tlomyuenupie c ppixogamu 70—75% 1-cbypHu-3-aMHHOaKanbl 
MeperOHAJHCb TIpH MOHWKeHHOM JlaBJIeHHH: 

1, 1-Oypuu-3-amuHoOyTan, T. Kum. 94—96° (25): n2 1,4760; d20 0,9664. 

2. 1-Oypua-3-amuHonentan, T. Kum. 98—99° (17); n2 1,4786; d2 0,9586. 

IlpeBppaueuune l-pypua-3-amMuHoanKkaHOB B 2-H- 
NMpONHMA-S-atKHANKHPPOAUAHHH. 1-Oypns-3-aMMHOoasKaHbl 
nosBeprasHCb THAPMPOBaHHIO B CHCTeMe MpOTOYHOPO THA Hal WaTHHOH, OTMO- 
MKEHHOH Ha yrvle, C OObeMHOM CKOpocTbIO 0,1 uac-!. Temnepatypa, H3Mepseman 
BHYTPH CJIOA KaTaH3aTopa, NOWepxKuBaIaCh B HHTepBase 200—210°. Karannu- 
3aTOPp TOTOBHJICA CleAyIOWWHM O6pa30M: AKTHBUPOBAaHHbIt yFOJlb MpOMMTHIBAJICA 
PaCTBOPOM IaTHHOXJIOPUCTOBOAOPOMHOH KHCJIOTHI, MOMeLLaJICA B PeaKUMOHHYIO 
TpyOky, Noce Yero MaTHHOXJOPHCTOBOLOpOAHAA KHCJIOTA BOCCTAHaBJIMBaaCb 
BOAOpo0oM B TeyeHHe 13 yac. MpH TemMepatype, NocTemeHHO NOBbILMAIOMleHcA 
oT 250 no 320°. TlonyyeHuble KaTaIH3aTbI HaCbIIasHCb CAKHM Kadi, OTe ACh 
OT BOJbI, BbICYLUMBaJIHCb MpoKasieHHbIM KOH 4 neperonssiucb Ha 9dpeKTHBHOH 
KOJIOHKe. BpifesieHHble MHppOJIMAHHbI 3aTeM BTOPHYHO MeperoHAJHCh Hal HaT- 
pHeM W3 KoWObl c Jedsermatopom. Ilocae sToro OHM OOaqaH cueAqyIOuMMH 
CBOHCTBaMH: 


2-Merut-5-A-Iponusanmuppommaun, 7. Kum. 153—155° (755); np 1,4413; 
d 0,8329. MRp HxaiiqeHo 40,36, CsHizN, MRp sprucneno 40,55. 

2-Sru-5-H-nponusnuppommgun, Tt. Kum. 175—177° (760); np 1,4463; 
° 0,8388. MRp uaiiqeno 44,93, CoHyp)N. MRp seruncaeno 45,16. 


Uncrutyt opranuyeckoit xumuu um. H. JI. 3ennncKoro Tlocrynusto 
Axatemui Hayk CCCP 14 XII 1960 


LIMTHPOBAHHASA JIMTEPATYPA 
1H. © Beanscxunh, H. H. Wy atkun, TAH, 128, 945 (1959), 2 H. H. Wy it- 
kuu, HW. ® Beapexn it, JAH, 131, 109 (1960). *H. H. Wyitkun, HU. 0. Beas- 
ekui, JIAH, 127,359 (1959). 4 HV. . Benapckunk, H. MW. Wyuxun, Ll. K. Ba- 
cunespekan, JIAH, 136, Ne 3 (1961). &C. F. Winans, J. Am. Chem. Soc., 61, 
3566 (1939). 
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Joruagn Akaqemun nayx CCCP 
1961. Tom 137, Ne 2 


XHMH fA 


1O. A. )KJJAHOB u Lf. A. KOPOJIBUEHKO 


HHTPOIPUPHI C-3AMELWIEHHbIX YFJIEBOOB 
(IIpedcmaeaexo axademurom A. H. Onapunorm 14 XII 1960) 


Kak U3BeCTHO, HHTPOsuUpbl MOJIMOKCHCOeAMHEHHii MHTepecHbI TeM, UTO He- 
KOTOpble H3 HHX OKAa3bIBaIOT COCyopacuiupsiollee MeiicrBue. Tak HampyMep, 
BeCbMa ILCHHbIM JICKAPCTBCHHBIM BeULECTBOM ABJIACTCA JHHUTPaT WHaHrHApocop- 
OUTAa, IPHMeHAIOULMHCA pu seYeHHH runepTOHHH, CTeHOKAapAHU HM Apyrux 3a6o- 
JieBaHWu CepeuHO-cocyMcTOH cucTembI. B sToOH CBA3H HaMM Obl CHHTeSHpOBaH 
PAA HATposPupow yruepossamMelleHHbIX yrvIeBOLOB, KOTOPbIe MO CBOeMy XHMH- 
YeCKOMY CTPOeHHIO ABJIAIOTCA AHTHAPHAaMU 3aMeUeHHbIX MOMMCHUpTOB. 

CpeiM pa3uIHYHbIX MeTOJOB CHHTe3a HUTPOSUPOB MOMMOKCHCOeAMHEHUH B Ha- 
eM CJly4ae HavOoee yOOHOH OKa3anacb peaKIHA C KOHICHTPHpOBaHHOH 
a30THOH KHCJIOTOH B YKCYCHOM aHrHypHye. Panee stot cmoco6 Onl mpeqowKex 
mia caxapop ('-*). Hamu cuHTe3HpoBaHbl! HUTPOSPUpH! TWOKOMMpaHosHs-, 
raslakTONMpaHo3Hl-, PaMHOMMpPaHosHi-, KCHJIONMpaHo3sHi- HU apadomupaHo- 
3u6eH30a. IloceqHee CoesuHeHHe BepBble MOJIy4YeHO HAMM H3 COOTBETCTBY!O- 
mero alleTHIbHOrO MpOH3BOLHOrO. 

TlomyyeHHbie HAMM HUTposduphl C-3aMelLeHHBIX YIieBOJOB B OOJDbIIMHCTBE 
cBoeM — GOeJIOCHeXKHBIE KPHCTaIMYeCKHe BeLeCTBa, PacCTBOPHMBIe B adHpe, 
G6eH30Ne, HHSINMX CNHPTaXx, alleToHe, XJIOopoopMe, STHalleTaTe, HepacTBOpHMbIe 
B BOMe, MeTposeiHOM sdupe. OHM HMeIOT CKJIOHHOCTb CrOpaTb CO BCIIbILUKOM. 


IKCNeEPHMCHTAMbHAA YACTE 


TeTpaHuWTpo-rawkKoNnupaHOosHmoOeH3sou. K_ pacrsopy 
3 r (0,125 mona) raroKonupaHosuiOeH30ua B 20 MJ yKCycHOro aHrHgpuya 1o6as- 
JAJICA IPH Hapy2KHOM OXJIax%KCHHH JIbOM pacTBOp 6 MJ AbIMALIel as0THOH KH- 
cnoTst B 10 mi yKcycHoro aHrHfpHya. CMeCcb OCTaB/IANaCb CTOATh IPH KOMHAT- 
HOM Temlepatype B TeyeHHe 15 MHH., a 3aTEM BbIIMBaaCb B eAAHYIO BONY H 
HelTpasHsoBbLIBanacb notaiiom. Ilonyueno 4,2 r cbiporo mpogyKra. Bemrectso 
OUMMLeHO OOpa6oTKO BpupHOTO pacTBOpa OesBOAHbIM CyIb(aToM HaTPHA HU aK- 
THBHpPOBaHHbIM yruiem. [loce OTTOHKH adupa BbifemeHo 2,14 r (41% or Teopun) 
6eOcHeKHOrO KpUcTaM4ecKoro Mposykta c T. M1. 102—104°. Bemecrso omu- 
cbiBaeTca BilepBbie. Ero crpoenve mpesctapraetca dbopmyvion 


ONO, 


ONO, ONO, 
O,NOCH, 
O 


Hatigzeno %: N 13,13; 13,00 
CygHy2013Na. BeraucneHo %: N 13,33 


TetTpaHuTpo-rasmakTonupaHosunO6eunsou. K pactsopy 
1,3 r (0,054 mona) onucaHHoro paHee raakTONMpano3sHiGen30ua (°) B10 ma 
yKcycHoro aHrHspya AoOaBinasica Mp OXNaKJeHHM pacTBop 3 MJ AbIMaALleli 


333 


a30THOH KMCJIOTHI B 6 MJI ykcycHOro anrugzpuya. Jlanbueluiad OOpaGoTKa Beach 
yKa3aHHbIM BbIe cioco6om. Iloce oTroHKH supa Nomyseno 1,48r npospau- 
Horo cHpona. IIpv HenpoysoumKuTeIbHOM XpaHeHHH B BakyyM-3KCHKaTope Hal 
MATHOKHCbIO (hocdbopa CHpon sarycTed, Noce NepekpHCTasNIH3alHu H3 H30rpo- 
maHowa BbIdemeHo 0,6 r (26% oT TeopHH) GOeOCHeKHEIX KPHCTaIOB CT. md. 
108—110°. BemlecTBo onvcbipaeTca BrepBble. 


Hatigeno %: N 13,57 
Cy2Hy2013Na. BaruncmenHo %: N 13,33 


TpHHUTPO-paMHONTHpaHOoO3sHAGeH3ON. nA cuHTe3a 
B3AT PAMHOMMpaHOsHJIGeH30J1, OMMCAaHHbIM Hamu pauHee (°). K 1,5 r (0,067 moma) 
BelilecTBa B 7 MJl YKCYCHOFO aHrHypHya ToOaBJasoch 4 MJ AbIMALeH a30THOK 
KHCJIOTbI B 8 MI YKCyCHOrO aHruypHuya. JanbHetiuian o6paboTKa Bewlacb 10 yKa- 
3aHHOM Bbitle MeToquKe. Ilosyueno 1,5 r (62,5% oT TeopHu) cBeTOrO, Npospay- 
HOrO CHpona, KOTOPbIM He yaJIOCb 3aKpHCTaJIH30BaTb. BelecTBo OnHcbiBaeTcA 
BIIepBBIe. 

Hatyeno %: N 11,48 
Cy2Hy30i0Ng. BoruneneHo %: N 11,69 


TpHHHUTpPO-KCHMONHpPpaAaHO3SHMAOeH3ON. Jina cHHTesa uc- 
(OJIb30BaH PpaHee MOJYYeHHBI HaMH KCHONUpaHoO3HGeH30N (°). K pactBopy 
| r (0,047 Moma) BellecTBa B 7 MJI yKCyCHOrO aHruapuya npHOaBsasicaA no Kan- 
AM paCTBOp 3 MJ JbIMALeH a30THOH KHCJIOTHI B 4 MJ. yKCyCHOrO aHrHspusa. 
Jlanbuelitiaa o6paboTKa —xkak o6puHo. Ilonyyexno 1,45 r cBersoro cupoma, Ko- 
TOpbIli Mocuie MepeKpHCTaIH3alHH H3 H-OyTHNOBOTO M H30MpomHoBoro cnup- 
ta Ja 0,9 r (55% oT TeopuHH) Georo KpHCTanMYecKOrO. Mpofykta c T. TM. 
74—76°. Ilpu OnictpoM HarpeBaHHH BelllecTBO B3pbIBaeTCH. BeulecTBo onucpl- 
BaeTCA BII€pBbIe. 

Hatigeno %: N 11,98 
Cy HyOi0N3. Beruucaeno %: N 12,17 


TpHHHTpo-apa6onupaHoOsuHa6enH3O0N. OnucaHHblh Hamu 
panee (*) TpHaueTui-L-apa6onupanosHi6eH30.1 NofBeprasicA NesalleTHIHpo- 
BaHHIO AMMHAKOM B ac. MeTaHove. B pe3ysibTaTe B BUe CHpona MosyyeH He 
omvcaHHbI panee L-apa6onvpaHo3Hiben3ol. 

K pactBopy 2 r (0,094 moma) apa6onupaHo3HOeH301a B 8 MA yKCycHOro 
aHTH pHa oOaBIAOCb OCTOPOXKHO MPH OXNAaKTeCHHH 3 MJ AbIMAIeH a30THOH 
KHCJIOTHI B 7 MJI yKCycHoro anrugpuya. JaibHehuiad o6paOoTkKa— kak OMHCaHO 
sbiue. [locale ouHnCTKH Toy4eHO 1,9 r (58% oT TeopHH) GenocHexHOrO KpHcTas- 
jMueckoro mpoxykKta c T. mt. 138—140°. [Ip warpepanuu Bblile TOUKH M1aBue- 
HHA BelleCTBO B3PbIBaeTCa. BellecTBO OMHCbIBaeTCA BIIepBble. 


Hatiyeno %: N 411,79; 11,84 
CyHyOyN3. Berunvcneno %: N 12,17 


Pocrospcknit-Ha-JloHy rocyapcTBeHHbIt Tlocrynuso 
yHHBepcuTeT ~6 XIT 1960 
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Yr. H. Lopogeeuxo, JAH, 113, 601 (1957). 
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Jloxrzann Akagemun HaykK CCCP 
1961. Tom 137, Ni 2 


XHMH ff 


Pr. H. 3HAMEHCKUH, H. B. FAMAJIH u B. B. CTEHJEP 


_OCOBEHHOCTH IJEKTPOOCA)KJEHHA METAJIJIOB H3 PACTBOPOB 
«HEOBbIMHOM» UHMCTOTbI 


(I1pedcmaeaexno axademuxom A. H. Ppymxunoim 15 X 1960) 


Kak NokasaIM HCCelOBaHHA peaKIMM BbieleHuA BOOposa, U3yyeHHoIi 
‘HawOosee momHo (1°), ckopocTb 91eKTpOsHOrO Mpolecca MOXKeT 3aMeTHO H3Me- 
HATbCA MPM 3arpASHeHHH W3y4aemoro pacTBopa axKe HAYTOMHIM KOJIMYECTBOM 
TipHmeced: Cylefbl 3arpa3sHeHHH oOpraHHueckoro HIM HeOpraHvyueckoro Mpo- 
HCXOMMCHHA OKASbIBAIOT SHAUMTEJIbHOe BJIMAHHE MH Ha J/IeKTpOOCaxKeHHe MeTau- 
0B. OfHako SsTOMy BOMpocy yeAeTcA BCe elle CJIMINKOM MaJIO BHAMAaHHs. 

I]pW usyyeHHH KHHETHKH MpolleccoB 3uIeKTPOOCaKAeCHHA MeTAJVJIOB OObIYHO 
HCHOJIb3y!0T TAK Ha3bIBaeMble «XHMHYECKH YHCThIe» COJIH, NOABeprHyTHle Jonov- 
HHTeJIbHOH MepeKpHcTaliH3alHu. OHakO Mp 3TOM BCe elle He AOCTHTaeTca He- 
OOXOJMMaA UMCTOTA SKCNEPHMeHTA: HELOCTATOUHO XOPOLIO MpOH3BOAMTCA OUHCTKA 
BOJbI OT CENOB OPraHHyecKkUX 3arpA3HeHHH, MpHCyTCTBHe KOTOPbIX CHJIbHO BJIH- 
“Ae€T Ha CTPYKTYPy KaTOJHBIX OCALKOB, 4aCTO JOMyCKaeTCA KOHTAKT HCCJIeqyeMbIxX 
PaCTBOPOB C pa3/IHUHbIMH «XHMHYeECKH CTOHKHMMM» IJlacCTHYeCKHMHM MaCCaMH, KO- 
TOpble TaKKe OKA3bIBaIOT BJIMAHHE Ha Mpolecc XIEKTPOKPHCTAaM3alHH. 

Ilpu coBMecTHOM pa3pajle HOHOB MeTaJla H BOOposa (OcObeHHO IIpH HH3- 
KUX IWIOTHOCTAX TOKa, B CJly4ae TAKHX IICKTPOOTPHMAaTeJIbHbIX METAJIJIOB, Kak 
UMHK HM MapraHell) ClesbI MpHMecelt H3MeCHAIOT BbIXOJL MeTAaJIJIa MO TOKY, BAMAIOT 
Ha BeJIMMHHY KaTOHOM NOApusallHu M Ha CTpyKTypy KaTogHoro ocayKa. IIpu 
CaMOM H€3HauHTeVIbHOM 3arpASHEHHH pacTBopa OpraHHuecKHMMA MpHMeCAMH HeWib - 
3A YCTAHOBHTb BJIMAHHA MaJIbIX KOJIM4eCTB, CTpOeHHA HM MHAMBUAyaIbHbx 
CBOHCTB MOBepXHOCTHOAKTHBHbIX OOaBOK Ha CTpyKTypy OcaxKaemoro Ha KaTOpIe 
meTasa. 

TIpHBOZMM Hall OMbITHbIe JaHHbIe NO WIeKTPOOCaKJeHHIO WHHKa WM Mapran- 
ila Ha pacTBOpe «HeEOOLIYHOM» UYHCTOTHI. 

PacTBopbl CybdaTa WHHKa TOTOBHJIMCb HaMM M3 MeTaJIIMYeCKOrO WHHKa 
¢ CyMMapHbIM cojep2KaHvem npumeceit 10-°% (momysenHoro mo mMeToxy Muctu- 
TyTa [MMpoHuKeNb BOSTOHKOM B aTMOcdepe a30TAa), M3 MeperHaHHOM X. 4. cep- 
HOH KHCJIOTHI HM BOJbI, TUlaTeJIbHO OUHMULeEHHOM OT OpraHM4eCKHX 3arpAsHeHuii 
JWIMTebHBIM KMNAYeHHeM C MepMaHraHaTOM KaJIMA M TpeXKpaTHOH Meperoukoi, 
IpH4em MepBble NOpuuH AucTHAIATAa (OKOUO 1/3) He Hcroub3s0BaHcb, I lonyyex- 
HbIM PaCTBOP AONOMHUTeEAbHO KHIATHICA WM JVIMTebHO MpopadaTbiBaicA TOKOM 
C TVIaTHHOBbIMH 3JIeKTpoaMy. 

V3 pacrsopa, mpuroToBseHHoro TaKHM OOpasom, TIpH «<cTaHjapTHbIx» (*) KOH- 
WeHTpauMaAx wuHKa (60 r/m) u cepHot KucnoTE (100 r/1) MoxHO Obl0 mp 20° 
OCaKLaTb WHHK C JOBOJIbHO BbICOKMM BbIXOJOM 0 TOKyY — OKovIo 60% mpH Ma- 
JIbIX IWIOTHOCTAX TOKa B | a/m?2, u Zo 99% upu 5 a/M’, B TO BpeMA KaK B IJI€KTPO- 
JIMTe, IPHPOTOBJICHHOM B TPeXKPaTHO TepeKPHCTaMJIM30BaHHOrO X. 4. Cybpata 
IlMHKa B TeX 2Ke yCOBUAX, y2Ke IPH MoTHOCTH ToKa 30 a/M” HaOmMOAaOCcb HH- 
TCHCMBHOe PpacTBOpeHHe IMHKAa. 

ONEKTPOLEHI NOTeHI[Has WHHKAa BbICOKOM UHCTOTEI B YMCTOM pacTBOpe CyVIb- 
cbaTa WHHKa Kak B OTCYTCTBHe TOKAa, TaK M MOf, HeOO/bIMMM TOKOM CMElleH Ha 
25—30 MB B CTOPOHY OTPHUaTe/IbHbIX 3HAYeHHH NO CpaBHEHMIO C MOTeHUMaJIOM 
O6bIYHOrO SeKTpoMMTHOrO WHHKa MapKH ILO. 
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IIpu pa6ote c pacTBopaMH BbICOKOH YHCTOTHI HEOOXOAMMO OOpalilaTb BHAMaHHe 
Ha MaTepHaJl COMNpHKaCalolulHXCA C PaCTBOPOM -JleTaleH 3JIeKTPOJHTHYeCKO 
sueHkH. OcaKH KaTOJHOrO WHHKA, COCTOAMHe H3 KPyMHbIX KPHCTAaJIOB Mpa- 
BHJIbHOH (POpMbl C 3e€PKaJIbHO-PlaqKHMU paHAMH, MOJY4alOTCA TOJIbKO B CTeK- 
JIAHHBIX YCTPOHCTBAX. 

B cay4aax NpHMeHeHHA JleTamet W3 OObIMHBIX MiacTMacc (BHHUMMIAaCT, Op- 
TraHHyeckoe CTeKJIO, NOJIMSTHIIEH) H JaxKe H3 :Tropornsacta HaGmORaeTCA peskoe 
U3MeHeHHe CTPyYKTYPbl WHHKOBOFO OCaAKa, KPHCTaJIJIbl CTAHOBATCA HeMpaBub- 
HOH (POpMbl, pa3Mep HX YMeHbIWaeTcs. 

Ha puc. | npupesenbl! MAKpodotorpapuH NOBepXHOCTH KaTOHOFO IMHKa, 
MOKa3biBalollWe pe3skOe BJIHMAHHE MaTepHavia JeTaseH IIeKTPONH3epa H Ce10B 


Puc. 1. Muxpocororpadun nopepxHocTH KaTOAHOrO WHHKa. OQviekrpouuT 30 r/a Zn, 150 r/a 
H2SOq4, ¢ = 90°, npoxom«uTenbHOCTb OcaxkeHHA | uac, D, = 6000 a/m?. 40 X. a — aneKTpo- 


JIMTHYeCKAaA AYeliKa H BCMOMOFAaTeJbHbIe MPHCHOCOOJIeHHA H3 CTeKla, 6 — npucnocoGmenHe DIA 
KpemJleHH# KaTOMa H3 BHHHMMWIacTa, 6 — pacTBOP MpHroTOBeH Ha ONLMCTHNATe 6e3 MonoNHH- 
TeJIbHOM OUMCTKH OT CeOB OpraHHyecKHX rmpHMeceli 


OpraHwyecKHXx NpuMeceli B BOJe Ha CTPyKTyPy OCaKOB; MOCMeqHAA MO*KEeT CJy- 
2KHTb CBOCOOPa3HbIM HW OUCH YYBCTBHTCJIbHBIM «HHAMKATOPOM» YHCTOTHI NpHMe- 
HAeCMOFO JJIEKTPOVIHTA. 

IlpHmeHeHve pacTBOpoB BbICOKOH YHCTOTHI JWIA SIeEKTpOocaxKeHHA WHHKa 
(103BOJIHJIO HAM pa3spaboTaTb MeTOL H3MepeHHA BeJIHUMHLI JeHCTBYIOWeH MOBepx- 
HOCTH IWHHKa, Jalollvii XOpOWO BOCMpOH3BOAMMBbIe pe3yJbTaTH! (°). OTOT MeToL 
MOXKET ObITh NPHMeHeH MIA HCCeOBaHHA MOBepXHOCTH HM ApyrMX 4HCTHIX Me- 
TaJIJIOB. 

He menee HHTepecHble pe3yJIbTaTbl Obl NOJYYeHbI MPH IIeEKTPOJIHTHYeECKOM 
BbIJeJIeHHH MapraHlla H3 YNCTHIX PaCTBOPOB. QeEKTPOJUT, COCTOAMMN U3 50 r/a 
MapraHila B Bue xopHya u 110 r/n xnopucToro aMMOHHA, TOTOBMJICA HaMH 13 
9JIEKTPOJIMTHOTO MeTaJa, NeperHaHHOH COJIAHOM KHCJIOTbI MapKH X. 4. MH 1aso- 
oOpasHoro aMMHaKa B KMNAYeHOM C MepMaHraHaToM H ABaxKIbl MeperHaHHoli 
Bole. J[JIA ONbITOB HCMOJIb30BaaCb TOJIbKO CpeMHAA TpeTb OTTOHA KaK KHCJIOTHI, 
Tak HM Bogbl. PacrBopeHve MapraHila NpOw3BOLHOCb pH HH3KOH KOHIWeHTp alvin 
KucuOTH (pH >1). PactBop nomBeprasica CyJIbdULHOK OUNCTKe CyJIbuyoM Map- 
raHila, IPpHrOTOBJICHHbIM W3 paHee OUMNIEHHOFO paCTBOpPa XJIOPHCTOrO MapraHita 
H CyJIbua AMMOHHA, KOTOPHI NOMyYasICA NOTOWeHHeM CepoBosOpoa pacTBo- 
POM aMMHaKa B J1BaxK/IbI TeperHaHHOH BOJe; CePpOBOAOPOA MbI NOMyVasM U3 CyJIb- 
(pHa HaTpHA MapKH X. 4. HOUMA OT MBILbAKA. 

Iloce cyibpusHOH OUNMCTKH MapraHleBbili SICKTPOJMT MpopadaTLiBaca 
QJIEKTPOM30M IIpH Malo raOapHTHOM MIoTHOCTH TOKa B 20—5O a/M?, B CTeK- 
JIMHHOM Cocyjle, B KOTOPbI OblJIa MoMellleHa CTeKJIMHHAA aHOAHaA AYeHKAa CO 
CT€KJIAHHOH JMadparMou, MWiaTHHOBbIM aHOJOM HM KaTOJOM H3 4HCTOFO aJIIOMH- 
HHA. KaTouuT HelmpepbiIBHO NepeMelIHBaJICA MeWlaIKOM, AHOZHbIC Pa3bl OTCACHI- 
Balch. B KaTomMTe BbINaala THApOOKMCh MapraHita, KOTOpasd B JlaJibHeHIWeM 
CaMa OKHCJIAaCb KHCJIOPOJOM BO3yxXa LO ABYOKHCH HM aycopOupoBaula Ha Cebe 
BOSMOXKHbIe Opranueckve HW HeOpraHwyeckHe Mpmecu u3 deKTpouuTa. [locwe 
WIbTpalnu pacTBOp BHOBb MpopaGaTHIBaJICA 3JIeEKTPOAH30M; Takad onepallns 
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HOBTOPAMACh TPuKLb1. loce’Mpopa6orkH pacTBopa IIeKTPOJIH30M, KOTOPad I1po- 
BOMMNIAach B OOWel COMHOCTH B TeyYeHHe 200—220 uac., B pacTBOp BBOAHNAaCb 
PHPOOKHCh aIOMHHHA, NOJLYYeCHHaA AHOAHbIM PaCTBOPeHHeM aJIIOMHHHA MapKui 
A-00 B HeliTpanbHOM, 4UMCTOM pacTBOpe XOpHcToro MapraHila pH MWIOTHOCTH 
ToKa 10 a/M? u, HakKOHeL, pacTBOp (PHJILTPOBAaIH Tepes CTEKJIAHHbIM (PHIBTP. 

U3 pactBopa yka3aHHol uucToTE! mpH pH 7 moxHo Opio mph 20° BbIeHTb 
MapraHell Ip mioTHOCTH ToKa Bcero 10 a/m?. [Ip GoubuIHx mMIOTHOCTAX TOKa 
MOXKHO ObIWIO NOMy4aTb KaTOAHbIH MapraHell C BLICOKHMH BbIXOaMH MO TOKy, JO 
CHX MOp HeH3BeCTHBIMH: 


IlnorHocth TtoKa, a/mM* ..... . 400 660 41000 2000 
[]poxomKuTeMbHOCTh § 9v1eKTpOH3a, 

ACME Me eR ete ets le GPA 4,08 245 428 

' BHKOMPUOMMORY,. % Aiciseneye oye 84 93 91 90 


Bee KaToguble oCaqKH MapraHia HMeJIN ABHO KpHCcTaMuecky1o CTpyKTypy 
(cm. pHc. 2) axe B TOM Culy4ae, eC/IM B KATO/IMT BBOAMJINCh B3BeIIeHHbIe YaCTHIUbl 


Puc. 2. Muxpocotrorpadun noBepxHocTH KaToqHoro mMapranula. Quektporut 50 r/a Mn, 
110 r/n NHaCl, ¢= 20°, KkomnuecrBo aeKTpuuectBa 0,275 a-u/em?. 40 X. 
a —D,= 50 a/m?, 6 — D, = 400 a/v 


ruspatos Maprania. Ilomyyenve KaTOQHbIX OCAKOB MapraHila TaK Ha3blIBaeMOro 
HeABHO KpHcTaslmMueckoro Tuma (°) H HeEBOSMOXKHOCTh OCaxKJeHHA MapraHita 
TIPH HU3KUX MIOTHOCTAX TOKa (’) BbI3SbIBAIOTCA, MO HallieMy MHeHHIO, HaIM4HeM 
MIpHmMecei B 9JIEKTPOVJIHTe. 

_. Mbi yeTaHosuiu, uTo mpowecc o6pas0BaHHsAA HW pOCTa KPUCTAaVIOB 3eKTPOOT- 
PHILATeIbHbIX MeTaJIJIOB WHHKa H MapraHlla B YHCTHIX 9IeCKTPOMTAaX NpHHLA- 
MHabHO He OTMMYAeTCH OT IIEKTPOKPHCTaIM3salNn cepeOpa, omvcaHHoli 
A. T. Barpamanom (°) u cunTaeM, 4YTO KHHETHKY 9SJIEKTPOKPHCTaINM3alHyu Vi 
leicTBHe JoOaBoK CculelyeT U3y4aTb B OCOOO YHCTHIX JeCKTPOJMTAX. 


HenpomerpopckHli XHMHKO-TeXHOJIOPHYeCKMH = WHCTHTYT Toerynuto 
um. ©. 9. Ji3ep2xxuucKoro! SV 1960 
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r. B. OWABALWIAH, B. A. MOHOMAPEHKO, 10. H. KOBAJIEB 
H wJeH-koppecnonnent AH CCCP A. J]. TIETPOB 


KPEMHHWHOPrAHHYECKHE MOHOMEPDbI C ®TOPCOAEP)KALLMMU 
WHUKJIOBYTHJIBHbIMH KOJIBILAMU 


KpemMHHHoprannueckHe MOJIMMepbl, CofepxKallive (PTOpHpoBaHHble WHKIOOy- 
THJIbHbI€ KOJIbIla, MO JIHTepaTypHbIM MaHHbIM (1~%), oGmaqaloT pAZOM IWeHHbIX 
cpolcts. Metro CHHTe3a MOHOMEPOB, H3 KOTOPbIX MO/y4aloTCA yKa3aHHble T10- 
JIMMePbI, 3aKOUaeTCA B KOHJeHCaIlHH TeTpa- H TpHPTOPXJIOPITHJeHOB C aJIKe- 
HHJICHJIaHaMH, MIpoTeKarolleli MOA 1aBleHHem B TeyeHve 24—36 ac. (1-4). Peax- 
IWHH MpOTeKaloT MO CXeMaM: 


5 


240° [eee | 
CF2 = CFCI + CH = CHSiCls [~~ ClsSiCHCFCICF2CHp; 


be ae 
(Cl) SiCHCF2CF2CH2 u T. 2. 


210° 
CF, = CF, + CH2 = CHSi (CHs) Cle 
386 uac 


B nacToauleli pa6ote OblI H3yYeH HHOM MyTb CHHTe3a KPeMHMHOpranuyec- — 


KHX MOHOMepOB, COjlep2KalllM4xX CTOPHPOBaHHble WHKJOOYTHIbHbIe KOVJIbILa, 
a HM€HHO CHHTe3 TIO CXeMaM: 


ae 
CHz = CH — CH = CH + CF2 = CFz > CHs = CHCHCF,CF4CH); (1) 
pasa oe i Sanrea 
R,,Cls_, SiH + CHa = CHCHCF,CF2CHz — R,,Cl,_,SiCH2CHsCHCF2CF2CH»; (II) 


R == GH; CsHs, CgHs; n =(0; ff Di ov 


Konjencauuna 6yTaivena c AE NPP (cxema |) npoteKaeT JocTaTOuHO 


nerko. Brixox CH, = CHCHCF,CF,CH, IIpH 3TOM AocTHraeT 90% (°). Kak 
BUHO 3 Ta61. 1, BCe B3ATbIe HAMM KPEMHHUTHAPUAL B IPHCyTCTBHM MJIaTHHO- © 


L.aO ania, at 


‘a> : 
ag r in 5 3 a Bpixoy 

. K ee pea > 

= Kpemuuit- z ORE ha ae ae 

io} | ruApUy a = ets z 29 BS IlpogykTbt peakuun 

Zz 5 ° = oun oPy Og r % 

2 v2 |a58| 28s) a8 : 

| — 
! 

1 | Cl,SiH +f a 0,1 27,5 | Cl,SiCH,CH,CHCF,CF,CH, 26,5| 91,0 
‘ “ (ce prea | 

2 | CH,SiCl,H at I aT 0,2 29,5 | CH,(Cl,)SiCH,CH;CHCF,CF,CHz 25,8 | 91,0 
(0,42) | (0,41) . ; 

3 | C,H,SiCl,H 8,0 9,0 0,4 16,0 | C,H,(Cl,)SiCH,CH,CHCF,CF,CH, 13,9| 82,0 
(0,06) | (0,06) — 

4 | CH3(C2H5)SiCIH | 10,9 15,4 0,4 25,7 | CH,(C,H;)(Cl)SiCH,CH,CHCF,CF,CH, | 20,6) 79,0 
(0,4) | (0,4) as 

5 | CH,(C.H,),SiH 40,5 15,4 0,4 24,5 CH,(C,H,)sSiCH,CH,CHCF,CF,CH, 48,3] 72,0 
0,4). .} 0,4) ———— 

6 | CsH;SiCl,H 6,8 6,0 0,05 41,3 C,H,(Cls)SiCH,CH,CHCF,CF,CH, 8,9| 70,0 
(0,04) | (0,04) ——— 

7 | Cl,SiH, fi, 5 23,2 0,3 25,6 Cl.Si(CHsCH,CHCF,CF,CH.), 14,2 | 46,0 
(0,075) | (0,15) 
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OPHCTOBOMOPOAHOH KHCJOTHI MpUCoeAMHAIOTCA K BUHHTeTpadTopunKobyTa- 
C BbICOKMMH BbIXO,aMu. Ham yfanocb TakxKe B OTHOCHTeEIbHO 6os1ee HKECTKHX 
NOBHAX (B aBTOKIaBe mpH 130°) npHcoe_uHUTS B MpucyTCTBHH MaTMHOXs0- 
CTOBOAOPOMHOM KUCJOTHI AMXJOpCMNaH K AByM MOJIeKyJIaM BUHMATeTpadrop- 
KMOOyTaHa H NOJYYHTh, Kak BUHO u3 Tab. 1, CooTBeETCTBYIOULHi MOHOMep 
BbIXOZOM 46%. 


QIKCNEPHMEHTAABHAA wacTh 
1. 8-2,2,3,3-rTetTpamdTropuukao6yTHAZTHA)-TPUX AO Dp- 


| 
in aH ClsSiCH2»CHsCHCF2CF2CH2. B tpexropuyio KpyriosoHHy10 Koby 
KOCTbIO 250 MJ, CHAO*KeHHYIO MeXaHMYeCKOli MelaKOl, OOPaTHbIM XOJIOLHIIb- 
KOM HM KamleJIbHOH BOPOHKOM, Momemjain 4 Ml BAHHATeTpabropuuKAObyrTana, 
1 m1 0,1 M pacrBopa H2PtCle-6H20 B usonponusopom cnupte u 1 ma HSiCls. 
AKIMOHHYIO CMeCb HarpeBawH Ha BOAAHO! OaHe Jo Hayaia peakuuu (~ 80°), 


| 
TeM NOCTeNeHHO OOaBIANIM CMecb CH2 = CHCHCF2CF2CH2 ¢ HSiCls (scero 


ia peakiwu Opiio B3nTo 15,4 r (0,1 mona) CH, = CHCHCF.CF,CH, u13,6r 
,1 mons) HSiCl,) ¢ Traxoit ckopocTbi0o, 4TOObI NOsepxKUBaTb TemNepaTypy 
| STOM ypoBHe. Ilocne oKOHYaHHA OOaBNeHHA peareHTOB peaKIMOHHy10 
leCb HarpeBau ele B TeyeHne 15 MHH. Ha BOAAHOH OaHe pH 9HEprH4yHOM 
pememmBanHnH. H3 27,5 r cpipoli cmMecH TpofykTOB peakiHu pa3sroHKoli 


BakyyMe MowyyeHo 26,5 r (91%) ClsSiCHxCH»CHCF2CF,CH2 ¢ 1. Kun. 
3,5—104,0° (31 mm); dj? 1,4395; n> 1,4160; naiizeno MRp 50,48; BprencaeHo 
Bol. 


Hatiyeno %: C 25,11; 25,21; H 2,89: 3,02; Cl 36,56; 36,50 
CsH7SiClsFy. Bruucneno %: C 24,89; H 2,44; Cl 36,76 


2. B-(2,2,3,3-TeTpahdTOpunHKNOOYTHASTHUA- METHALE- 


| 
qo peu a au CHa(Cle)SiCHeaCHeCHCFeCF2CHe. V3 29,5 r cpipoh cmecu 
JOLYKTOB peaKUMH, NOyYeHHOM B yculOBHAX OnbITa 1, pas3roHKoH B Bakyyme 


| | 
yieneHo 25,8 r (91%) CHas(Cle)SiCH2eCH2CHCFeCF2CH2 ec T. Kun, 
5 — 105,5° (28,5 mm), dz’ 1,3151; nd 1,4120; naiigeHo MRp 50,93; Brmucae- 
» 50,68. 


Hatineno %: C 31,38; 31,45; H 3,94; 3,86; Cl 26,07; 26,06 
C,HpSiCleFy. Beraucneno %: C 31,30; Feo, eg Cl 26,05 


3. B-(2, 2, 3, 3-retTpadbtopuuKAOGYTUAITH A)-STUNDZ U- 


| 
mopceuaan CeH,(Cl.)SiCHxCH2xCHCFeCF2CHez. U3 16 r cpipoli cmecu 
POLYKTOB peakUMH, NowyyeHHoli B ycoBMAX oMbiTa 1, pasrOHKOH B BakyyMe 


| | 
BcneHo 13,9 r (82%) CeHs(Cl2)SiCH2CH2CHCF2CF2CHs c tr. kun, 99° (11 mm), 
P 11,2834; ni? 1,4180; Haiigqeno MRp 55,61; Bpiuncsexo 55,19. 


Haiizeno %: C 34,54; 34,44; H 4,79; 4,69; Cl 24,87; 24,68 
CgHi2SiCl.Fy. Beruucneno %: C 33,92; H 4,26; G1925,00 


ee agate FP 70 PUY K TOO Y Tmo 7 BY) ee aii 
ao peuaan CHs(CeHs)(Cl)SiCH2CH2CHCF.CF2CH2. W3 25,7 r cipoii 


MECH MIpOAyKTOB peakWHH, TCJlyYeHHON B YCOBHAX OMbITA 1, pa3roHKol B Ba- 


| 
yyme BbijeeHo §©=6. 20,6 r_—s (79%) CH(CoHs) (Cl) SiCHeCHsCHCFsCF2CH» 
. 339 
: 


ne 


c T. kun. 96 — 96,5° (13,5 mm), d;° 1,1663; nD 1,4102; natiqeno MRp 55, 34 


BbIUHCIeEHO 55,56. : 
Hatgeno %: C 44,035 41,05; H-5,68; 5,81; Cl 13,33; 12,79 
CyoHysSiClF4. Brruncmeno %: C 41,10; F353 75: ClPi3 yay 
5. B-(2,2,3,3-TeTpamTOpNuUKAOOYTHASTUN) - METH AG 


| j 
qwuastTHacuaau CHs(C.Hs)2SiCH2eCH2xCHCFeCFeCHe. W3 24,5 r cpipop 
CMeCH TIpoLyKTOB peaKIHH, NoJy4yeHHOH B yCJIOBHAX ombita 1, pasroHKo} 


| | J 
B BakyymMe BbifeneHo 18,3 r (72%) Gils (CiHs)2SiC HC HaCHCE3CPaG | 
c T. kum. 86 — 86,5° (11 mm), dj” 1,0373; n> 1,4070; naiigeno MRp 60,84) 
BbIenceHO 60,94. ] 


Hatyeno %: C 52,04; 52,24; H 7,92; 7,79; F 29,69; 29,69 
CyHaSiFs. Baruncneno %: C 54,79; EL 73803 F .29,66 


6. B-(2,2,3,3-rTeTpamPToOpuuKAOOYTHASTHA)-Penu aA wp 


| | 
xaopeuaan CoeHs(Clz)SiCH2CHeCHCFeCF2CHe. W3 11,3 rr  cpipod 
CMeCH MpOAyKTOB peaKUMH, MOJyYeHHOH B yCJIOBHAX onbiTa 1, pasroHKoH # 


| | 
BakyymMe BbieteHo 8,9 r (70%) CoE (Cla) SiC eC HCHO CEC Ha c T. Kung 
119,5 — 120° (3, 5 mm), d;’ 1,3223: ni} 1,4836; naliqeHo MRp 70,90: Beraucae 
HO 70, on 


Hafineno %: C 44,55; 44,27; H 3,69;.3,92; Cl 21,90; 21,68 
CyoHy2SiClsF4. BeruuceHo %: C 43,80; H’ 3,64; GPAs 


ue BucG2233rerpabtopunkro6ytuas tH a)auxao p 
~ | 
cuwaaH CliSi(CH:CH:CHCF:CFsCHs).. B npoOupouHbld aBTOKIaB H3 He4 


p»KaperolleH CTaqH emkKocTbiO 200 M1 B CTeKJIAHHOH MpoOupKe Oblia MomelleH4 


| 
cmecb 23,2 r (0,15 Moan) CHe = CHCHCFeCF2CHg, 7,5 r (0,075 mona) HeSiClg 
uv 0,3 ma 0,1 M pacrsopa HePtCle -6H2O B usonponunoBom cnupte. Cmeck 
Oblia HarpeTa Jo Temnepatyppi 120°, mpw KoTOpoH HaGOZaICA pesKHH CKayuOK 
Temnepatypb! Zo 158°. JlaBnenve mpH STOM OCTaOCb HeH3MeHHBIM, 5,0 aTM,. 
TIpofomKNTeIbHOCTh peakIlHH 2 yaca. IIpu pasrpy3Ke aBTOKJaBa OCTaTOUHOe 
qapieHne coctaBpuio 1 atm. VW3 25,6 r cpipoli cmecH mpoxyKToB peak- 
IHH pa3roHKOH B BakyyMe BbifeneHo 14,2 Tr (46%) KPHcTaJH4eCKOrO 
CleSi(CH2CH2CHCF2CF2CHe)2 ¢ T. Kun. 125—126° (2,5 mm). 


Hatineno 06°C rabst77 Soo! HS,46" store Cl 4%, 10: 1735 


Cy.HysSiCloFs. Brruucneno %: C 35,18; H 3,48; GLA 7982 
UscrutTyT opranuyueckol XHMUuH 

um. H. JI. 3ennucKkoro Tlocrynuao 

AxajlemuH Hayk CCCP 7 XII 1960 


UMTHPOBAHHAS JIATEPATYPA 


1L. W. Frost, Am. mar. 2596967 (1952); Chem. Abstr., 47, 4365 (1953). ? él 
mat. 760201 (1956); Chem. Abstr., 51, 14796 (1957). 3 Bput. mat. 8023258 (1958); Chem. 
Abstr., 52, 9100 (1959), 4 J. D. Park, J. Di iGroves; JAR, Lachey) Ore 
Chem., 25; Ne 9, 1628 (1960), ® D. D. Goffiman, P. L, Barrick et al., J. Arm 
Chem. Soc., 71, 490 (1948). 
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Horaaye Akagzemun nayr CCCP 
1961. Tom 137, Ni 2 


XHMHA 


Unen-Koppecnonnent AH CCCP P. X. ®PEHMJJIHHA, B. H. KOCT, M. A. XOPJINHA 
Ww akagemuk A. H. HECMEAHOB 


NEPEFPYNMUPOBKH B MPOWECCE TOMOJIATHYUECKOLO 
MIPHCOEXAMHEHUA BPOMHCTOLO BOJOPOA 
K NOJIMPFAJIONHWAJIKEHAM 


Panee Obllo HaligeHo (1), uTO pasikaubi CCleCX — CHY) pie x =H, 
, Br, CHs; Y =Cl, Br, CCls, SC;H;, n30mepusyroTcaA B Pa_HKabI CTpO- 
mua CCle — CXCl — CH2Y. Ananoruunas neperpynnuporka Opisia oTMeyeHa 
amu (°) HM B Cuy¥ae paduKasa C AMXNOpMeTHbHOL rpynnot CHClz —CH— 
HBr, KOTOpbii u30MepusyeTcH B Oovlee cTaOHIbHbI paguKam CHCl — 
HCl — CHeBr. 

B jaHHoli padote pia UCC efOBaHa CnocoOHOCTH K TakOli HeperpynnupoBKe 
—aUKaJIOB CTpOeHHs, RCCleCR’CH2Br (R =H, CHs; R’ = H, CHa), cogep- 
alLUX JMXJIOPMeTHIbHY!O H AMXJIOPMeTHIeHOBYIO Tpyiibl B G-MO/IO%KeHHH K 
aMKAJIbHOMY IeHTpy; PakuKaJIbl TeHepHpoBaHcb B Mpollecce romMouIMTHYeC- 
oro mpHcoesHHeHHsA Opomuctoro BOJOpOa K COOTBETCTBYIONLUM Helpelevib- 
IM  coetwHenuam RCClIxCR’ = CHe 

oe eet oR CHB 
ERG CR’ = CH; Cee r, 

Moxuo Oplio om aTb, YTO pauKaubi | B Lee peaKIIHAX OypyT 

saPUpOBaTbh B COOTBETCTBHH Co Cxemoii A: 


rey RCCIs— CR’H — CHaBr + Br 
Ro I 
PS 
A CR’ va 2Br—< 6) 
Jilts SRC= CR’ 4-CH BSH 
¥ 
(A) | Ay 
RCCI — CR’Cl — CH,Br— © 
IF 


8 
"= REC Ch CU = Ongbr ene 
il 


'n) 5 
RCCle — CR’ = CH, + Cl —> RCClz — CR’ — CHCl u 7. 4., 
y 


a 


ie R, R’ =H, CHs; paguxan 2 mperepnesaet Te *Ke Mpespalllenus, uTo u 
aiukal 1. 

B jaHHOM Culy4¥ae MHTepecHO ObIIO CPaBHHTb CTAOHJbHOCTh MCXOMHBIX pa- 
AKaJIOB HM pasMKasoB, MOryHx OOpasoBaTbeA IPH NeperpylimMpoBwke, a HMeH- 
0: BTOpMyHOro paguKkana CHsCCls — CH — CH2Br c hopmaibHo BropH4aHpiM 

pafHKaJIOM, HO. CBA3AHHbIM C XJIOPOM, CHsCCl — CHCl — CH2Br, 3atem 

Bivauar M TpeTuuHoro paguKaios CHClz — CR’ — CHeBr (R’ = H uau 
Hs) c nepBHuHbIM paluKayioM C XsOpOM MPH yrviepoxe, Hecyuem CBOGOAHYIO 
asleHTHOCTb, CHC] — CCIR’ — CH:Br. 
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[IpucoequHenve OpomucToro Bofoposza K 3,3-4ux0pOyTeny-1 mpHBeno 
oOpa30BaHHiO TOJIbKO NeperpynnupoBaHHOro MposyKTa peakyuu—2,3-quxso0p- i 
Opom6yTana (cm. cxemy A, HampaBseHHe B, Tr; R = CHs; R’ = H). 

Bs3aumogeicTBuve Opomuctoro Bofoposa c 1,1-4uxno0pmponeHom-2, Kak Onl 
HaMH llOKa3aHO paHee, MpoTeKaeT Cc OOpas0BaHHem NeperpynnupoBaHHoro Mmpo} 
jlykta peaxuun 1,2-qux0p-3-6pomnponana. IIpopeyqenve onbiTa B pacTBOpH} 
Tele H paOoTa C OOJIbUIMM KOJIMYeCTBOM BeLIeCTB TMO3BOJIMJIM B 3STOM Cuydad 
BbIJeINTb HapsaLy c 1,2-qHx0p-3-6pomnponaHoM HelleperpynmupoBaHHbli po} 
ykT peaxuun 1,1-quxnop-3-6pommpoman (cm. cxemy A, HanpaBleHHe a, B) 
Pr; oRy Ric= ble 

1,1-2,uxop-2-meTusmponen-2 pearupyeT c OpoMHCTHIM BOXOpofom c obpal, 


],2-nux10p-3-6pom-2-meTunponana(II1 
HeneperpynmuposanHoro —=-_1,1-zux0py 
3-6pom-2-meTHnponana (J), Tpuxsop4 


Ta6Oauua 1 


Bpixogq CyMMbI o . j 
nponyxtos | ppynmm- W300yTaHa 4 1-xmop-3-6pom-2-meTu4 
O Py 
aan "hia HBr, | PX — mponena | (II). O6pasopanue sTux Be- 
40 o 
fo Ot SESE I€CTB MO2KHO IIpeACTaBUTb CXeMOH, aHa- 
jlormuHon cxeme A (R = H, R’ = CHs)}4 
CH,CCl, — CH = CH 3B 100 Jlna uckmo0ueHHA MpesnosowKenus,} 
CHCl, — C(CH,)= CH, 64 50—55 uTO MeperpyllHpoBaHHble MpOLyKTHy 
CHCl, — CCl = cH8 22 0 peakUHH MNOJY4eHbI aJIHIbHOH 1430-4 


COOTBETCTBeEHHO, ObIIH MOCTABJICHbI rviyXHe ONbITbI IpHCoeqHHeHHA Spot 
Bofopola B IpHcyTCTBHH MepeKHcu GeH30nHIa kK CHsCCl = CH — CHeCif 
vu CHC]=C(CH 3)—CH2C] (a1H1bHbIM H30MepaM HCXOHBIX HelnpeebHEIX COeNH-) 
HeHHH), JaBIUHe OTPHWLaTeIbHbIe pe3yJIbTATHI. 

Buixo MpokyKTOB MpHcoeqHHeHHA M 3aBHCHMOCTb MeperpynNMupoBKu oO 
CTPOCHHA HCXOAHEIX OJlePHHOB NoKa3aHbl B Tabu. |. | 

Ha ocHoBaHHH STHX AHHbIX MOMKHO PaCIlOJOARUTb HSYYeHHbIe PayUKaJibl 10 
HX CTaOMJIbHOCTH cule y¥OULHM o6pasom: CHCl —CCICHzBr > CHCICChCH2Br; 
CHsCCICHCICH2Br > CHsCCleCHCHeBr; CHCICHCICH2Br >CHCleCHCHeBr; 
CHCleC(CHs)CH2Br ~ CHCICCI(CHs)CH2Br. 


QIKcNepHMeHTAMIbHAA Y aC? & 


IIpucoeqguneHue 6OpomucToro Bosopoga K CHsCCle — 
— CH = CHke. Pactsop 16 r CHsCCleCH = CHe * u 0,5 r nepexucu OeH30n1a 
B 48 rueTbIpexxJIOpHCcTOro yruiepowa OblJI HAaCbILIeH OPOMHCTEIM BOOpOAOM pH: 
70 — 75°. Ilocae mpompiBaHHuA pacTBOpOM COfbI, BOOM, BbICYWIMBAaHHA Hal 
CaCle 4 OTTOHKH pacTBopHTeiA NomyyeHo 18,5 r (73% bos Tope ae 


xulop-1-Gpom6yTana ¢ T. Kun. 67 — 67, 5° mpu 12 mM, np 1,5042; dz? 1,5985: 
HalizeHo MR 38,15; peraucaeno 38,17. 


Hafizeno %: C 23,06; 23,30; H 3,52; 3,32 
CyH,CloBr. Bpuncneno %: C 23,33; i 3,40 


TIukpata CHgsCHCl — CHCl —CH,S —C = NH(NH,), T. nu. 165 — 165,57 
(u3 cmMpTa). : 


Hafineno %: C 30,91; 31,09; H 3,23; 3,28; N 16,80; 16,76 
CyHy3Cl2N;O7S. BrraucneHo %: C 30,71; Fi. 3,055 N 16,28 


* Koncrantst CHsCCl,CH = CHp: 7. Kum. 95°, n'y 1,4460; dz? 1,1043. 
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IIpu flerufpo6pomupopanuu 13,6 r CHsCHCICHCICH2Br 4,1 r KOH 
| STHJIMLEMIOZONBBe NomyyeHo 4,1 r (60% ofr Teoper.) 2,3-2uxnop6yTexa-1 
tT, Kum, 111—112°, np 1,4580; di° 1,1340 (aur. qanunie (”): T. Kan. 111,8°, 
'D 1,4571; dy 1,1411). B pesyanrare o30Homusa CHsCHCICCl = CH» Bpie- 
eH OPMaJbAerHa Cc T. WW. AMMexoHOBoro mMpoHsBo_Horo 185 — 186° (amr. 
auupie (*): 188 — 189°) u a-xnopnponvonoBas KucsoTa *, uenTudbuuMpoBaH- 
iad B Bue aHusiuya c T. nm. 88° (muT. RaHHbie (°): T. m1. 92°). 


Hafineno %: C 58,72; 58,53; H 5,44; 5,46; Cl 20,20; 20,06 
CoHyCINO. Brmucneno %: C 58,83; H 5,49; Crs ot 


Weeroekwnenue HBr «x CHChCH = CHs. Pacrsop 143 F 
/HCI,CH = CHa u 1,5 r mepexucu GeH30una B 240 r renraHa HacpmeH 6po- 
[MCTHIM BOOpotom pH 80°. Ilocne o6pa6orKu, omvcaHHof B npe- 
BILYULEM OFbITe, MH MeperOHKH Ha KOJIOHKe TIpH 34 MM nomyyeHo 131 r ecmecu 
“xsopOpommponanos (53% oT TeopeT.), H3 KOTOpOM BbIeeHb! paKkyun: 
, T. kun. 71 —77°, nS 1,5034 — 1,5080, 12 r (9% or cymmer nponyKTos); 
J, r. kum. 81°, nb 1,5170, dy? 1,7504, 113,7 r (86% or cymMpI mpogyKTos). 

M3 | dpakuuu mocie BTopol neperouKu BbieeH |, 1-quxs0p-3-6pommponan 
7. kun. 74 — 74,5° npn 34 mm, np 1,5045; d;” 1,7084; Halineno MR 33,29; 
EIHCIeHO 33,55 **, 

Tuxpat;CHCl,CH, — CH,S — C = NH(NH,) 7. 1.147 — 148° (a3 cnupra). 


Hatizeno %: C 28,82; 28,56; H 2,56; 2,64 
CiypHyCl2N;O0,S. Brruncaeno %: C 28,86; H 2,67 


CmeuiaHHaad mupoOa c MmuKpaTOoM, MOJy4eHHbIM U3 3aBeqomoro 
JHC!z — CHeCHeBr, naapunach npu 147—148°;c naxpatrom CH,CI—CHCl— 
—CH,S—C=NH(NH,) 139°. Crpoenne sBemectsa II dpaxuuu cm. (°). 


IIpucoeqmuneHue OpomnuctToro Bosopofa K CHCI,C(CH3)=CHsg. 
acTBop 45 r CHCl2C(CHs) = CH» u 0,5 r nepexucu Oensouna B 110r yernipex- 
“MOPUCTOFO yruiepoa Opis HAaCbIeH OpomucTEIM BoZOpozom pH 80° Zo mpexpa- 
CHUA H3MeHeEHHA NoKasaTemA mpenomsenun. Tloce oOprmHOH OOpaboTKH Uu Me- 
eTOHKUM MpPOLYKTOB peaKIH Ha kosIoHKe pH 17 MM MowlydeHbI Cue youve pak- 
wu: 1, 52 — 60°, n¥) 1,4929, 7,41; II, 6(0— 66°, nD 1,4886, 2,71; II1,69,5—71°, 
7 1.5025, d2° 1,6098; naiigeno MR 37,78; symuucneno aan CaH7CleBr 38,17; 
16,2 r (61% oT TeopeT.). 

@®paxuuu I u I] cogepxxatcmecb CHC! =C(CH;)—CH,Br u tpuxsopusobytana. 
lepBbii ylaseH OOpa6oTKOH cMecH THOMOYeEBHHOM B MATKUX YCJIOBHAX C MOdy- 
feqvem CHC]=C(CH,)—CH,S—C=NH(NH,), 7. ma. muKpata 193° (us cnup- 
a). CmMeulaHHad mpo6a c 3aBeOMbIM OOpasiloM JelpeccHH TemMepaTypbi MaBuJie- 
(MA He Jasia. 

Hatizeno %: C 33,58; 33,86; H 3,17; 3,20; N 17,37; 17,38 
CyHy2CIN;0,S. Bpruncneno %: C 33,55; Els Ute N 17,78 
; 
_ [Tipu neperonKe ocratKa Onl BbieeH TpuxXsopusoOyTaH c T. Kum. 160°, 
LD 1,4765; d2° 1,2918; naiineno MR 35,29; Bermncmeno 35,27. (Koucrantet 
, 2, 3-Tpuxuiop-2-mMeTHunponaHa, osyyeHHOrO HesaBMCHMbIM MyTem (7°): 
. Kun, 163°, n> 1,4770; dz? 1,3010.) 


* g-XOpmponMonoBad KHCHOTA NosyyeHa U3 MPOAYKTOB O30HOU3Aa 6e3 JONOHUTeb- 


jorO OKHCJIeHHA. . 
 ** Konerauts1 CHCl,—CH,—CH,Br, momyyeHHoro He3aBHCMMbIM TyTeM: T. Kun. 72 


py 30 mm, ni) 1,5030; d7? 1,7093. Haligeno MR 33,19. 

j| Hatineno %: C 18,88; 18,91; H 2,58; 2,53 
C,H;CleBr. Breravcneno %: C 18,77; 2. 0n8 
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®pakuua II] npeqcrapaset coOol cmMecb 3,3-qux10p-1-6pom-2-merHumpo- | 
maHa HW 2,3-quxop-l-6pom-2-meTuuimponaHa. ~.. 


Hatiyeno %: C 23,27; 23,43; H 3,338; 3,28 
CyH7CleBr. Baraucteno %: C 23,33; H 3,48 


B pesysbTate Harpepanusa 8,4 r cmecu (III dpaxuua) c 3,1 r THOMO¥eBHHET | 
B CIMpTe B 3anadHHOH ammyse B TeyeHve 20 4ac. HM COOTBeTCTBYIOLeH OOpadorKH | 
BbilgeseHo: 1) 6,4 r cyxoro ocraTKa, CocTosuero H3 HelpopearupoBaBlleH THO- } 
MOYeBHHEI AM M30THOMOYNeBHHHOrO mpo“sBoqHoro CHCI,C(CH3)H—CH,SC = 
—NH(NH.,) (Bprxog 40% oT Teoper.); T. mu. mHKpata 164—165° (m3 cnupTa). 


Hatigeno %: C 34,04; 30,90; H 3,07; 3,15; N 415,84; 15,95 
CyHysCleNsO7S. Brruucaeno %: C 30,74; igen OR N 16,24 


2) 3,6 r (42% or TeopeT.) MacJia, 43 KOTOporo Tocuie ener headin 
| ,2-1uxs10p-3-6pom-2-meTusmponan c T. Kam. 67 — 68° npu 16mm, np 1,5040; F 
d;° 1,6154; naiizeno MR 37,71, Bpraucieno 38,18 *. 

Tipu jervpoopomuposanuu 45 7 UX JOpO6pomus06yTaHoBol PpakuHH 15 
KOH B aTHaemio30ibBe mp 0° nosmyyeHo: 1) 8,5 r CHCle—C (CHs) = CHa F 
c T. kum. 49— 50°. npn 105 mm, nb 1,4560; dz 1,1346 (xoncraHTel 
CHClsC(CHs) = CHe, nosyyenHoro mo metoguKe (11): tT. kun. 48 — 49° mpu 
100 mm; nD 1,4582; dj° 1,1344). 

IIpu o30nomu3e CHC],—C(CH;)=CHy, BpyeeH dopmMableruy B Bue 1H- § 
M@OHOBOrO MpOoH3BOAHOrO. 

2) 20,4 r 1,2-qux10p-3-6poM-2-MeTHJINpomaHa, KOTOPbI B aHHbIX yCJIOBHAX 
He pearupyet c KOH, ct. kun. 112—113° mp 100 mm; np 1,5038; d;” 1,6124, 
HalijeHo MR 37,75; Bpraucieno 38,18; KoTOpblit C THOMO¥eBHHOM B KeCTKUX 
yCIOBHAX He pearupyetT; pH oOpaOorKe ero Zn B cnupTe BbIemeH CHCl — | 
—C(CH,) = CHo, HeHTHULMpOBaHHbIi B BUe NMMKpaTa H30THOMOUeBHHHOLO | 
IIpoH3BoqHOrO ¢ T. mu. 168 — 169°. 

V3 saBpenomoro CH,Cl—C(CH;)Cl—CH,Br ananornyunpim o6pas3om (Zn, 3aTem § 
THOMOWEBHHA) MOJYYeHO H3OTHYPOHHEBOe MpOHSBOMHOe, T. MI. MHKpata 168 — } 
169,5° (43 cmupra). 


Haligeno %: C 36,42; 36,59; H 3,63; 3,44; N 20,04; 20,23 


CyHi3N;07;S. Brraucateno %: C 36,76; E93. 66: N 19,49 
CmemlaHHad mpo6a JByX MHKpaToB MvaBusacb npu 168 — 169°. 
MHcTHTyT 3JIEMeHTOOpraHHuecKHX CoeqHHeHHit TlocrynHsio 

Akajemu HaykK CCCP 23. XI 1960 


UWAHTHPOBAHHAS JIATEPATYPA 


1A. H. Hecmennospn P. X, Opekanumay “J. HU. Saxapkiwnys WAR 
81, 199 (1951). 2 A. H.. Hecmeauos,,.P.. X.,.@pehaznuna,.B. H. Kocm 
TAH, 118, 828 (1957). ® A. H. Hecmesuos, P. X. ®petigaauua, A. B. Bem 
aaBpceckuh, H3s. AH CCCP, OXH, 1959, Ne 6, 1028. * A. H. Hecmeanuo Sym 
P. X. Opetanuna, P. Tr. Wherponay AW Balepentres, JAH, 12757 
(1959). ° A. H. Hecmesuos, B. H. Koct, M. A. Xopauuna, P. X. Ope 
qavua, JAH, 128, 316 (1959) © P. X. Opetanuua,, M. A. Xopan wae 
A. H. Hecmesuos, Usps. AH CCCP, OXH, 1960, Ne 4, 658. 7G. W. Hearuey 
D. S. La France, Am. Pat. 2446475 (1948); Chem. Abstr., 43, 663, (1949). 
5’ B. C. mxoucon, P. DT. Wenuan P, Aiea: Oprannueckne peakTHBbI Js |) 
opraHuyeckoro aHamu3a, WJI, 1948, crp. 127, 3M. S. Kharasch, H. C. Brown, 
J. Am. Chem. Soc., 62, 928 (1940), 4A. Mooradion, J. Cloke, J. Am. Chemm 
Soc., 68, 787 (1946). 2 fn B. Tumenko, KOX, 8, 1239 (1938). 


* 1,2-JLuxaop-3-6pom-2-meTusmponan, NowyyeHHbIt XMOpHpoBaHHeM CH2=C(CHs)—CH2Br |} 
B KuCIOH cpeze, HMen caefyloulMe KOHCTaHTBI: T. Kun. 75° mpu 21 mm: n7 1,5074;) 
da 1,6110. 
Haligeno %: C 23,50; 23,62; H 3,47; 3,57 
CyH;CloBr. Baruncneno %: C 23,33; H 3,43 
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Hoxnaye Akagemun nayx CCCP 
1961. Tom 137, Ne 2 


PHSHYECKAA XHMHA 
A. A. TOXWTEAH 


K TEOPHH / —¢-KPHBbIX TIPH BOCCTAHOBJIEHHH AHHOHOB 
HA KATIEJIBHOM SJIEKTPOJE B MPHCYTCTBHU 
AJCOPBUPYFOWETOCHA KATAJIHM3ATOPA 


(Ipedcmaeaeno akademuxom A. H. @pymxuneim 1 XII 1960) 


Paf, MHTepecHbIX pe3y/bTATOB B OOACTH TeOpHA NoNAporpactMyecKUX TOKOB 
PH OMHOBpeMeHHOH aCOpOMHH MOBepXHOCTHO-aKTHBHOFO BelleCTBa, CKOPOCTS 
OTOPOH oMpeeneTca Auddpysueli, noyyen B paOotax BeGepa, Koytekoro, 
opbita 4 Kyra. OTH aBTopbi No{poGHo uccreqoBaIM Cryyali MHeiHOM 3aBHCH- 
OCTH CKOPOCTH peaKIHH OT 3anO/IHeHHA("),a It IKCIHOHEHIMaJIbHOM 3€BHCHMO- 
TH Jaw, He YUHTbIBAA BJIMAHHA KOHICHTPalHOHHOM NOMApM3allHu, pacuerT 
auabHoro yyacTka / — ¢t-KpuBon (*). 

Hanpapyienve HacTosliei paOoTsi OblI0 BLIOpaHO B CBA3H Cc McCeqOBaHHAMH 
. H. Opymxuna, O. A. Ilerpua u H. B. Hukonaesoli-Pegoposuy (*), nowy- 
MBINMX MPH BOCCTaHOBJICHHH MHOFO3apAHbIX AaHHOHOB B MIpHCyTCTBHH aycop- 
Mpylolluxca KaTHoHOB /—f-KpMBbIe C XOPOMIO BbIPaxXeHHbIM M@aKCMMYMOM. 
e€Jib HaCTOAeH paOoThl — y4ueT KOHILCHTPAlHOHHOH MOIAPH3alHH MM BHIBO 
JOTHOWIEHHH MexKLy XapakTepHbIMM TOUKamu / —f¢-KpMHBOH Ha BCeM ee MpoTs- 
eCHHH HW BeJIMUMHAMH, OMpee/AIOULMMH KHHETHKY pa3spAya MOHOB. 

Tox /, 3aBHCHMOCTb KOTOpOrO OT BpeMeHH ¢ Tpe6yeTCA OMpeseMHTD, BbISBAH 
eoOpaTHMOH peakliMei, MpoTeKatolleH pH MOCTOAHHOM MOTeHIHale @ Ha MO- 
SPXHOCTH pacwiupsAoeroca ccbepuyeckoro 3/IeKTpowa. OObem cdepbl yBesH- 
UBaeTCA C MOCTOAHHOH CKOpocTbio m/y; m (B r/ceK) —CKOpOocTb BbITeKaHHA 
TYTH, ¥ (B r/cm*) — yenbHbIi Bec pryTH. Havanbuble KOHICHTpallHu aHHoua 
KaTaiM3aTopa Cu C,, Kosppumnentn Auppy3sun D u D,. I1pu qo6apKe no- 
TOPOHHETO SCKTPOMHTA H MaJIOH MO CpaBHeHMIO C paHycoM 9/eKTpofa Tou- 
\WHe AMddpy3HOHHOrO cJIOA ypaBHeHHe KOHBeKTHBHOH udppy3HH uMeerT Buz (*) 


dc/Ot—(2x/3t)0C/Ox=D 0°C/Ax?; (1) 
(x,  — KOHILeHTpalluaA AHMOHA Ha PacCTOAHHM X OT MOBEPXHOCTH IIeKTpoMa. 
PaHu4HOe yculoBHe BLITeKaeT u3 ypapHeHua A. H. OpymxKuna (°) 


mee OC (0, 7) (n + a) Fry __ aF@ 
=p =D HE = C0, )kexp exp | ee (2) 


me o& —Oapbepupili KooddHuneHT, m—4HCIO 3NeKTPOHOB UH k— KoncTaHTa 
KopocTu peakiHu. IlopepxHocTHyi0 MJIOTHOCTh acopOupoBaHHoro BerlecTBa 
O%KHO ONpelemuTb u3 ypaBHeHua MapKkosnua (?). 


Q(t) =2(3/7n) "DEC ft" — (monb/em?). (3) 


O603Ha4dHM 1p,-MoTeHILHaJI B OTCYTCTBHe KaTaJIM3aTOpa Yepes tpjy; TOPa MoxAHO 
PHOMKeHHO MpHHATD 


: (2) =VPirp +0Q (A), (4) 
fe MOCTOAHHDI KoOSdpulLNeHT O OMpeeHeTCA KHHeETHKOM Mpoltecca. 
Coequuaa (2), (3), (4), nowy4HM (5) 


ae t 1 
(0, )=C(0, t)kexp {azl(n +aypio—ael exp | 2 (75) " pqroln+-a)DirCoe" 


. | B HoBbIX TepeMeHHBIX 


Po gatin baat, (hy mantaniel — 6 
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(1) u (5) npumyrt Bug q 
6c 63D &C ac “rth F | Miers, 4 
= S72 kp \aT [((n + a) .— al} fe" “C07 A eae 


Tleppoe “3 STHX ypaBHeHHi mp C (y, 0) = C skBuBaeHTHO CJIeqyroulemy:} 
h 


NG) Tae ger don 


_ p__ {3D Val [8€ (0, €)/0y] aE | 

C0, =C—(z5 | \ ny esa 8) 

Mcxksroyaa u3 (7) u (8) C (0, A), BBO,” HOBy!O HCKOMy!0 (byHKIUHto q 
4 (3D \%26C (0, A) L 

NR (9) 


HM MpousBoysi ¢ yyeTom (6) CoKpalleHHsA MOCTOAHHBIX, NoyyHm Ain f (A) wHTe-} 
rpaJibHoe ypaBHeHHe 


oe 


= hy "a ho/sa ahs : f (E) dé : 
Ris bea [1 yal (10) 
collep»Kaljee mapameTp 
2F 3(n + a) Di2D"C, | 
TRE (11) 


F ; 
exper [(n + ) thay — 26] 


f. hw p Oespazmepupl. Jia QabHettiuero H3 (11) yqoOno BILeHTb rpynnbl Kosp- } 
(pHILHeEHTOB: 
} “y 

p= as , v=o6(n +a)D,’, o= ont D “kexp pp ln +a)i.—agp]. (12) 

B cep OnbiToB, B KOTOpOH V H @ MOCTOAHHbI,NapaMeTp Pp MeHAeTCA C KOH- 
WeHTpallHelt KaTau3aTopa Cy. OueHKa HHTerpada, CTOAMero B KBapaTHbIX | 
ckoOkax (10), nokaspiBaet, uro npu A > 10° u p > 10* (aT rpaHuupi He cTec- | 
HAIOT MpaKTH4YeCKHX pacueToB) OCcOOeHHOCTbIO *PyHKuHH f np kA = 0 MoxKHO) 
mpeHeOpeub, He PHCKYA CileaTb OWIMOKH B YeTBeEpTOM 3HaKe. 

Ypapuenve (10) pemialoch QA pasJIMUHbIX 3HaYeHHH p UHCJICHHbIM MeTO-— 
JOM, omMcaHHbIM paHee (°). OnpegenuB u3 (10) dyHKunto f(h), BosBpaliianch 
K CTApbIM IlepeMeHHBIM H TIPHBOAA KOIpPHIHeHTHI, MOJYYHM AVIA TOKA, WAyuLero | 
co Bcei nloBepxHocTH S (ft) 91eKTpoa B MOMeHT BpemeHH f, BbIpawKeHHe 


I = nFDS (t) 0C (0, t)/ 0x = 6,458 F (F/ RT)" (mi) nCD" (vC,)"" ft. (13) j 


Baarogaps cpxi3H (6) Mexgy tw A pyHKuusa / MoxerT ObiTb OTHECeHA K KaxKOMY | 
H3 9THX MepemeHHbIX, f (h) = f (st). Tok nponopuvouauen ft, u, ceqoBaTeJb- | 
Ho, fh‘. Orcioga BbiTeKaeT, uTo / uw f JocTHratoT MaKCHMYyMa IPH pa3JIHYHBIX 
sHayeHuax A. 3Hauenusa f uA, Np KOTOPbIX TOK MaKCHMavJieH (max), O603HAYHM 
yepe3 fin H Am. JA UX OMpeseseHHA OCTATOUHO YMHOXKUTb BbINHCJIeHHYIO 
cbynxunio f(A) na bh’, Mecronosowkenve ee MaKCHMyMa yKaxkeT hm, Mocle 4ero 
im == [| (Am). Ucnonp3ya CooTHOmeHHs, MOJLyYeHHble paHee JWIA HHCXOMALLUX 
BerBeli moJIaporpamM (’), MOXKHO yKa3aTb Cyleqylollee MpedcTapsienue f (hk) Ha 
HEKOTOPOM y/laJieHHH OT ee M@KCHMyMa: 
f(b) = 0,318 (h—ha) (14) 
Ort p 3]eCb 3aBHCHT TOMbKO fg; Tak, npH p=10° hg=0,972-10°. Vis (14) 
BUHO, YTO BCJIe, 34 MAKCHMYMOM ToKa Ha / —?f-KpHBOH JowmKeH CeELOBaTb 
MHHUMYM (J min). CooTBetcTByloulee CMY Amin ONpekeAeTCA H3 YCJIOBHA MMHH- 
myma (byHKuuu fh, Cornacuo (14) 
hmin = 8ha,  fmin = 0,318 (7hg) ”. (15) 
(14) nosBomseT mposomKuts f (A), Mocue Toro Kak 3Ha4veHHe 9TOH (yHKWLNH 
BLIUHCIeHO MpHh h=3hq. Beney 3a f(h) uf (h)h Boroncaaetca f (st’/s) ts 
(puc. 1), KoTopoe, 6yay4H NogcTaBsieHo B (13), MaeT TOK Kak (byHKWHIO BpeMeHH. 
Ha pune. | moka3aHo TakxKe H3MeHeHHe NpPHIIeKTPOMHOM KOHUEHTPalHH BO 
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eMeHH. YMHOKeHHe MpaBolt yuacTu (13) Ha A'/ss‘/et« = 1 (cm. (6)) Maer Wis 
—{-KpHBoH jpyroe BbIpaxkeHne: . 


I = 13,093 F (m/y)" nCD'h'ft'« = 2,30 Fm'snCD shifts, (16) 


‘V3 (14) enenyet, uro mpu yBenuue- ag: een 
iM Ah (hf) > 0,318. Togcrapias stToT = 0 3a 29.9060 hy, WO 
yee B (16), momyuaem B KayectBe /2-—~Q ; 
ICTHOrO CJly¥aH H3BeCTHOe ypaBHeHHe 
bKOBHYA. Takum o6pa3om, pu Goub- 

Be PY Tae, SV RE (A —h,); upu 

>> ha | — t-kpuBaa cimBaeTcaA C KpH- 95 
i MpesewbHoro ToKa. Homorpammpl 


200 


id ocTpoeHusa / —?-KpHBbIX IIpH JII0- viailli in 
mM 3HayeHHH p, 10° <p< 10° co. Sei Nil 
Be, 2. g HAL 
Tlepexoqum kK BbIBOLy cooTHomeHHii =? 0 , 20 0 
If MaKCHMyMa Ha / — f¢-KpuBol. Co- Vn 


BETCTBYloMIMe eMYy 3HaYeHHA fm, Am, Puc. 1. 1 —TeoperuueckH BBIYHCAeHHaA 
(0, tm) /C, BbravcieHHbie u3 (10) npu /—/-KpuBaa; 2—mpezenbupii TOK, egu- 
I3JIMUHDIX 3HAYeHHAX p, NoKasaHEI Ha = HMMA TOKa / 3—C (0, 1) /C.p = 10 
ic. 3. BriOpaHublii TaM HHTepB2JI 3Ha- | 
HHH 10?< p< 10°, Ha KOoTOpoM ompejeJieHbI CooTBeTCTBYyIOUIHe PYHKILHH, 
ep KUT BHYTPH ceOA BCTpevalouMecAd Ha lpakTHke 3HayeHHA p. OOpautaer 


4 ceOA BHUMaHHe, uTO hj? fm MpakTHYeCKU sHHeliHO 3aBucuT oT Ig P; 
| hf nm = 0,290 +-0,0341lgp, 10°< p< 10°. (17) 


| (ai 
| a aN 
Se ee 
ral a i 
Beweo |. | 

rey | 

— 
7a 


max? 


4) 


By SS a Sy i Gos 


45 


10 


ic. 2. J —¢#-Kpuppie «mp snauenunx p: 10°; 104; 10°; 10%; 107; 10°; 10° u mpegenbunit 
ToK. CipaBa— HHTeplowAMNOHHad HOMorpaMMa 


ToucranosKa (17) B (16) npuBoguT kK OCHOBHOMY ypaBHeHHlo JJIsl TOKAa B Mak-~ 
ie ] — t-Kpupoi: | 
Tmax=(0,666 +0,0782lgp) Fm’sncD2tn . (18) 
7) 387 


| 


Jlenenve (18) Ha BeIH4MHY MpesebHOrO TOKa B TOT Ke MOMEHT BpeMeHH jae 
COOTHOWMeHHe, yAOOHOe AA npHoxeHHit: Imax] Inpeg = 0,91 +0,107lg p. (19) 
V3 (19) MoxHOo onpexeuTb p, He 3Hax MHOFHX KOHCTAaHT OMBITA. IIlpenenp-) 


HbIM TOK MOxKeT OBITh MoOsyyeH 9Kcre- 
PHMeHTAaJIbHO JIMOO (4TO TOUHee) BOC- 
MpousBeyqeH mo yuactky / — t-KpuBoii,| 
AOCTATOUHO yaJleHHOMYy oT HKa. IIpu 
pi 10% ol wax! Degen 1,559 (pneu 
Jit BpeMeHH NOABJeHHA MaKCUMyMéa 
u3 (6) Momyyaem 


pores So a hi 
m= 73 (-F) PCR 


Em, (20°) = 1,169-10-% m 


2 


hit : 

tm, (25°) = 1,209 > 1072 a t (20 

his 3 ; Vv 0 / 

FRE Bot api ew fons He Slot ie Tounpie 3HayeHust Ay» Labi Ha PHC. 35) 


C(Ostm) [C (4) Kak yHKunH Napamerpa p npy 10*'<p< 10° jonycrumo mpey 


crapylenue hi = 4 (lg p)2 ~ 41g? p. Ina gpyx /—t-KpuBpix c pa3/IMUHbIMH| 
KOHICHTpalusmMu KaTamMs3atopa Co, HW Coz H3 (20) 


ti! tme = (Coz/ Cox)? (Ami! hima)”. (21) 


Tipu (Cos/Cor1) <2 9 (Rina / hm)? ~Onusko K 1 u 
(tml! tme) = (Coog/Co1)?, T. €. BPeMA MaKCHMyma 
tm OUYHb UYBCTBHTebHO K H3MeHeHHIO Cy, TO 
MOKeT ObITb HCHOMb3O0BaHO JIA AHAIHTHOeCKUX 
oupeqeteHuit. Haodopor, orHomenue (19) H3meHa- 
eTCH MeQvieHHO, Kak Ig C,. JLia ompefemenua 43 
IKCHEPHMeHTAJIbHbIX JaHHbIX BEIMYHH V H @ JlO- 
cTaTouHo u3 (19) HaliTH p HM 3aTeM HOCJeMOBaTeIb- 
HO BOCIOJIb30BaTbCaA ypaBHeHuamH (29) wu (12). 
Tak Kak B ompeleneHuH mpeleibHoro TOKa BO3- 20 
MOXKHBbI omHOKH (10%), To 3HaveHHe p, HalieHHoe 
v3 (19), HyKHO YTOUHHTh NO HOMOrpaMme Puc. 2, 
HCMOJb3SYA TOUKH BocxomAme BeTBU. Ja cyBura Pac. Sueneoanet eae 
Yilorenumana B TouKe MakcHMyMa AYPim = roux u paccuntanuaa pak 
= LRT (nto | hihs = 2(IRT/(n +4) F] lg p. p= 108 xpupas 8 ornocutenb-h 
Ilogctanopka C(0, tm)/C (puc. 3) B (2) Maer HOM Maculra6e 
MpocTy!0 CBA3b Mey M€aKCHM@JIbHbIM TOKOM HM KOHCTAHTOM CKOpOCcTH. 
Ha puc. 4 pe3yapratpl, Momyyenuble (*) B ombire c pactBopom 5-10-* M 
K2S2Oe + 2,5-10--MNazSO1 + 3-10-°-M(CiHy)g4NJ mpn 20°, cpasnuparorcah 
c paccuuTaHHol mpH p = 10° kpusolt. M3 dopmyu (20) u (12) qua storocayuany 
(C, =3-10-§ monmb/cm*) v = 0,75-10’ cm Momb-tcex—/*; w = 2,25-10-? cex.—vea 
6 = 1,44-10° cm?monb-!B; Athy, = 0,14 B. 
ABTOp BbIpaxkaeT MpHsHaTembHocTbh aka. A. H. PpymKuny 3a pyKoBos- 
CTBO pa6oToi. ; 
Vuctutyt 3eKTpoximun Tloecrynuse 
Axkagemuu HayK CCCP 29 I 1960 
LWHTHPOBAHHAS JIMTEPATYPA 
1J. Weber, J. Koutecky. J. Koryta, Zs. Elektrochem., 63, 583 (1959). 
*I. Kuta, J. Weber, J. Koutecky, Coll. Czechoslov. Chem. Comm., 25, 2376iM 
(1960), ® A, H. Opym«uga, O. A. Metpud, H. B. Huxonaespa-Dezom 
posu4y, JIAH, 135, Ne5 (1960). 4B. TF. Jie Buu, ®usuKo-xumuyeckas ruporMHaMHKa, d 
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Q6. 08 {2 8 
yap tomo 


Jloknann Akanemun HaykK CCCP 
1961. Tom 137, Ne 2 


PH3HTECKAAH XHMHA 
H. C. J\PO30B 


O MPHPOJE HHAYKUHOHHOrO MEPHOXA ABTOOKHCJIEHHA 
JKHPOB VW JKUPHbIX KUCJIOT 


({T]pedcmaeaexno axademuxom B. A. Kasanckum 27 1X 1960) 


H3pecTHo, 4TO HHMIMaIbHON peakiMei aBTOOKHCeHHA X%KUPOB M XKUPHbIX 
MCJIOT ABJIACTCH MpHCoeAMHeHHe MOJIeKYJIAPHOrO KHCOpOsa K OKHCAAIOULeMy- 
A BelleCTBY C OOpasoBaHHem MepeKucel (rupomepekHcell), CulyKallUX UCXO]- 
BIMH COeCIHHEHHAMU JIA aJibHeHWero aBTOKaTaHTHYeCKOrO WeMHOrO Mex4a- 
M3Ma BCero Mpollecca aBTOOKHCJIeHHA: 


RH + O2 — ROOH; 
ROOH + ROOH — R’ + ROO’ + H,0; 
R’ + O2: > ROO’; 
ROO’ + RH — ROOH + R’. 


JlelicTBuTesIbHO, JIA MHOFHX Cly"aeB ABTOOKHCJICHHA MPHPOAHbIX KUPOB 
“YKUPHEIX KHCJIOT B Havasie Mpolecca HaGIOMAeTCA OUCH HE3HAYHTeMbHOe Ha- 
acTaHHe ckopocTu. Muteppaa mexKy HavasIOM KOHTaKTa OKHCJIAeMOrO BelllecT- 
a C KHCJIOPOJOM HW MOMeHTOM, KOra JOCTHraeTCA OCTATOUHO BbICOKaA CKOPOCTh 
KUCJIMTeIbHOFO Mpollecca, HOCHT Ha3BaHWe HHAYKIMOHHOrO MepHosla, Tak Kak 
3THM TEPMHHOM CBAS3HIBAaIOT OObINHO IIpeMcTaBJIeHHe O HaYaJIbHbIX PeaKWHAX 
Opa3s0BaHHA MepeKHceH, KOTOPble 3aTeM, pH MOCTHKeHHH H3BeCTHOH KOHILeHT- 
allHH, ABTOKaTa/IMTHYeCKH YCKOPHAIOT JaIbHeHWIMH Mpowecc okuceHua. Ta- 
Ol B3rIA Ha NpUposy MHAYKUMOHHOPO NepHosa WMpOKO pacnpoctpaHeH HU MpH- 
MMaeTCA MHOPHMH HCCVIeOBaTeJIAMH. 

Psajly aBTOpoB, OAHaKO, He yalocb OOHAPyKUTb NepHoka WHAYKWMM pH 
KUCJICHHH XMMHYeCKM UHCTHIX BelllecTB (1). B onmbirax H3yy¥eHHA TOPiouleHHs 
HCOpofa XOpoOwwio OUMIeCHHOH HM CBexKelleperHaHHOM OJIEHHOBOH KUCJIOTHI Mpu 
O—60° mpl TakxKe He HaOmOJaH MHAyYKUMOHHOrO MepHosa (?). Ito copnalaet 
pesysbTatamu paoorp Tamustona 4 Ouxorra (*),KoTOpble HalllJIM,4TO pH OKHC- 
€HHH 4YHCTOFO MeTHJIOIeaTa HHYKUMOHHbIN MepHO, He HMeeT MecTa. 

OrjevIbHble HccvieoBaTesH cuntaroT (1), UTO OCOOeHHO B CJTy4ae OKHCICHHA 
[HPOBbIX BEUeCTB SABJICHHe HHAyKUMOHHOrO MepHosa MOrJIO Obl ObITh OObsAC- 
€HO HasIM4HeM B HUX MpuMeceli mpHpoAHbIxX HHTHOUTOpoB (HA), werko oKucas- 
NNMXCA BeILeCTB, KOTOPble OOPbIBaIOT WeMHOM Mpolecc aBTOOKHCJIeHHA: 


ROO’ + HA ROOH + A’ 
AW 
R'+HA—>RH+A, 
ak Kak A’ He MOxKeT NOMepKUBATh IeMHYy!IO peaKUHIO ABTOOKHCJICHHA. 

B Haliux UccieqoBaHHAX yCTaHOBJIeHO, UTO ABTOOKHCJICHHe HeHACHILLeCHHbIX 
‘APHBIX KHCJIOT HM 2KRPOB, He CoLepKalHX MPHPOAHbIX HHTHOHTOPOB OKUC.e- 
Us, B HATepBasle Temmepatyp oT 40 fo 60° npoTeKaeT 6e3 HHAYKIMMOHHOTO Tle- 
Homa. [Ipu stom, y2xke B CaMbIX HaYaJIbHbIX CTAMMsX Mpolecca, KpomMe o6paso- 
aHUA MepeKHceli HaOmOfaeTcaA ObICTpoe HAaKOMJICHHe OKCH3STOKCHCOeMHeHHH. 
) KaYeCTBE TIPHMepa MOXET C/Y2KUTb OAMH H3 HAUIHX OMbITOB AaBTOOKUCJeHA 
MCTOH, He Jarome peakwuu Kpeiica (*) omeHHOBOM KHCJOTHI Ipu 40°, pesyub- 
ATbI KOTOPOrO IpHBesensi Ha puc. |. B stom onbiTe B Mpollecce aBTOOKUC eH A 
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onpelenAsICb: CyMMapHoe HOrsonjeHve KUCNOposa (*), MepOKCHAbI (no Bunepy),} 
9noKCHHBIi KUCTOpoy (°) H KHcMOpog oKcurpynn (°). PesyAbTaTEI onpetereHHHy, 
lipuBeseHbi Ha prc. | B MMIMrpaMMax KHCOposa Ha | TF OeHHOBOH KUCAOTHI. | 

Kak puguo v3 puc. 1, normoujenHe MOmeKYyJIApHOTO KHCOposa (KpHBas 1) i} 
HAKOMJICHHe STOKCHAHOFO KHCOposa (KpuBax 2) u Kucnopogxa OH-rpynn (KpHep, 
san 3) B MpoklyKTax aBTOOKMCJIeHUA MpOUcxXomUT 6e3 KaKOrO-JMOO UHAYKILMOn>} 
Horo nepvofa. Ecau %e CyAWTb MO HaKkONJeHHIO KHCJOpoqa NepeKHcert 


(kpuBas 4), TO MOXKHO MpHTH K BHIBOAy O HaIHYMM Takoro NepHola WHLYKUMH, | 


(2,34) (1) 


Malar ae Mee 


lena it 
eM MS aes 0 50 10 150 200 25D we. 


Pune, 1 Puc. 2 


STO OObACHAeTCH TEM, UTO B HAYANbHbIX CTAAHAX Mpolecca ABTOOKUCJIeHHA, 
apsay ¢ OOpasoBanvem NepekHcel, MpOMCXOAMT, Kak BHHO U3 puc. 1, Hx ObIcT- 


poe MpeBpalleHHe B OKCHSIMIOKCHCOCHMHCHHNA 
OOH 


— CH = CH—CH— — —CH—CH—CH 
| om 4 
OH O 


KOTOpble M HaKallIHBaloTca B MpOfyKTaX aBTOOKUCeHHA. Baaroqapa TakoMy 
MpeppallleHHio CojlepxKaHHe NepekuceH B MpOAyKTaX ABTOOKHCJIEHHA 3a BCE 
BPeMA HaYaJIbHOH CTAAMM OKUCICHUA OCTaeTCA Ha CPaBHUTe/IbHO HU3KOM YPOBHe, 
IpHueM KHCOpOA MepeKHceH COCTABJIAeT JIMMIb HE3HAYHTeIbHY!IO MOO NOPIO- 
WleHHOro KucsIOposa. [napHad 2%Ke YaCTb erO HAXOMMTCA B MpOAyKTaX ABTOOKHC- 
JHU B TeVeHHe NepBHYHOl (asbl OKHCJIeHHA B BUe OKCHSMOKCHCOeAMHEHHH . 
Tlostomy Hemb34 CyAHTb O ryOuHe M CKOPOCTH Mpolecca OKHCJeHHA NO KOJM- 
yeCTBY OOpa3sOBaBIIHXCA TepeKkHceli H Tako cmocoO MOxKeT MpHBecTH JIMLLIb 
K OOHAPy2KeHHI0 JOXKHOFO HHAYKIUMOHHOrO MepHosa. 

IIpu aBTooKHcyleHHM 2KMpoB, Cofep2KalllMX BellecTBa, BXOAAUMe B COCTaB 
(pak HeOMbIIAeMBIX (M B TOM UHCJe MpHposHble MHTHONTOPE!), MOUTH BeCb 
OKHCJHTeIbHbIA Mpolecc B CaMOM Hatasle CocpeOTOUMBaeTCA Ha STHX MOMOI- 
HHT@JIbHIX KOMHOHeHTAX 2%KUpa. B KavecTBe IpHMepa TakOro THMa ABTOOKHCJIe~ 
HHA MOXKET CJLYKUTb OMIT OKUCCHHA paPHHHPOBaHHOrO MOJIOUHOFO XKUpa, CO-~ 
Wep2Kalero KapOTHHOHABI. . 
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Ha pic. 2 npuBexenbl pesybTaTbI ONbITa OKMCAeHHA TaKoro *KUpa C HOLHEIM 
ACIOM 35,6. OnbiT Besica mpu 70° B cpeyle BosLyxa UM Ip NoMHOM OTCyTCTBUM 
seTa. B mpollecce aBTOOKMCeHHA OMpedermucb: KapoTHHOME (tboTomeTpH- 
2cKU), HOAHbIe UACWIa To Posenmynay HU Kynrenny (7), nepoxcusni (110 Busepy), 
IOKCHIBBIH KUCMOpON (°) H KUcCHOpoy oKcurpynn (°). Pesyapraryl onpesesieHHn 
pIpaKeHbI: KapOTHHOMAbI (KpHBan /) B raMMax KapoTHua Ha | r xwKUpa; KHCJIO- 
of OH-rpynn (kpusaa 3), snoxcurpynn (kpHBas 4) u nepokcujos (KpuBas 5) — 
MHJIIMPpaMMax KNCJlopofa Ha Ir wKuMpa,a yMeHbIeHHe HosHEIX YnCe (KpuBas 2) 
BHJe pasHocTH. 

V3 aHHbix 3TOFO OMbITa BUAHO, YTO C HaYaa Mpolecca HM B IposOMKeHHH 
JO uac. TPHIIMMepHAbl %KUPa OKUCJIAIOTCH JIMUIb He3HaYHTeAbHO H3-3a TOTO, 
TO SHEPrH4HOMY OKHCJIeEHHIO MosBepraioTca KapoTHHOH AL wupa. Jin mocue 
FO, KaK OKUCJIEHHe KAPOTHHOHOB MpHONMxKaeTcA K 3aBepulaioulen dbase, Ha- 
momaeTcA peskoe yBeJIMYeHHe CKOPOCTH OKHCJIeHHA TpuraMiepHszoB. Takum 
5pasom, HaOOaeMblit KHHAYKUMOHHI MepHol» oO6ycm0BeH TeM, ¥TO BHaya- 
€ IIPOMCXOAUT SHEPrM4yHOe OKNCIeHHe KapOTHHOMOB, YTO M 3alllMUaeT Ha Mep- 
pIX 9TAMAaX TPHTVMUepHsbl OT oKUCeHuA. I]pH 9TOM TepMHH «HHAYKILMA», 
STECTBEHHO, TepAeT CBOM CMBICJI, TAK KAK HaYaJIbHOe TOPMOXKeHHe OKHCJICHHA 
DUIIMWepHAOB B JaHHOM CJly4ae HMeeT COBepuieHHO Apyryo mpupomy. 

AnajOrwuHble pesyJIbTaTbl MOJTyYeHbI HW B OMNLITAX ABTOOKHCJIeHHA [[pyrux 
PHPOAHbIX XKHPOB, COep*KAlllMX KapOTHHOMbI, HalpMMep Oplubero *Kupa, 
TakxKe H IIpH OKHCJIeCHHH CMeCceli TPHIVIMMepHAOB MpHposHoro *Kupa WM KapoTu- 
oB. Bce 5TH pe3yJIbTaTbI NOKA3bIBaIOT, ITO B PAE CyYaeB OKMCJICHHA TpHrn- 
€PpHOB NPHpOMHbIX *KHPOB HAaOIOMaAeMbIM MHAYKUMOHHbIM Nepwod oOyc10BeH 
KHCJIEHHeEM MpHCyTCTBYIOULHX B *KUpe JerKO OKMCJIAIOMIMXCA BelllecTB PpakUHH 
COMbIJIAeMBIX. Kpome Toro, H3 JaHHbIX, MOJIYSeHHLIX B YKa3aHHbIX OMbITAaX 
BTOOKHCJICHHA, OYEBHAHO, YTO MPH UCCeLOBAHHAX, OrPaHWMYeHHbIX HaGwIOe- 
MAMM Ha, OOpa3s0BaHHeM KakOro-JIHO0 OMHOTO IIpOAyKTa ABTOOKHCJIeHHA, Ha- 
pumep Nepekuceli, MO2KeT ObiTb OOHAPY2KeH JIOMKHbIN WHLYKUMOHHEIN nepHod. 
[OSTOMY HeOOXOAHMO He TOJIbKO oMpeesieHHe MOriouleHHA KMCIOposa HM ompe- 
eeHHe JpPyrHX MpOLyKTOB ABTOOKHCJIeHHA, HO HM W3ydeHHe OKHCJIeHHA BCeX 
MaBHbIX KOMIOHEHTOB CJIOXKHOH CHCTeMbl NpMposHoro wupa, HW B TOM 4HCIE 
SIeCTB CPpaKIHH HEOMBIIAeMbIX. 


MockosckHit rocyapcTBeHHbIii MeHUMHCKHH HHCTHTYT Tlocrynuso 
um. H. H. Inporosa 26 IX 1960 


| WATHPOBAHHAA JIMTEPATYPA 


1K. Beutau, Topmoxenve xumuyeckux peakuni, M., 1940. * H. C. Tpos3nos, 
. Tl. Matepauckaa, Hayun. Joka. Beicu. miko7bl, 1, Ne 3, 536 (1958). *%L. Ha- 
Filton, H. Olcott, Oil and Soap, 13, 127 (1936); Ind. and Eng. Chem., 29,4217 (1937). 
H. iposnzos, H. Matrepauckas, KAX, 7, 74 (1952). 5H. Dposgzos, 
. Matepaucxkas, Mscnas ungycrpua, Ne 3, 50 (1954). ®C. Ogg, W. Porter, 
id. andEng. Chem., 17, 395 (1945). 7 K.W.Rosenmund, W. Kuhnhenn, Zs. 
nters. Nahr. u.' Genussmittel, 46; 154 (1923). 
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Jloxnaayn Akanwemun nayr CCCP 
1964. Tom 137, Ni 2 


PHSHYECKAA XHMH A} 


E. A. MWIEHHUHOB u H. J. COKOJIOB 


NPABHJIO NOJIAHH JIS NEPEXOAOB MIPOTOHA H BOJOPOAHAA 
CBA3b 


(IT pedcmasaexo axademurom B. H. Kondpamvesoim 22 X 1960) 


CBa3b MeXK]\y H3MeHeEHHeM 39HEprHu akTHBaluH A@ HW U3MeHeHHeM TEeIJOTH 
peakuun Ag JA pala OMHOTHMHBIX pearHpyIOULMX BelleCTB, H3BeCTHaA Kak l1pa- 
Buso TlomaHH, 


AS=kAq, 0<k<1, (1) 


HaOsuOaeTCA LIA MHOPHX peak, B KOTOPHIX ONpeeviAlOMLeH CTaHen ABIAeTCA 
mepexo MpoToHa OT OHO MowIeKyubI K Apyrou (1): AH+B—-4AH...B— 
+A... HtB A> +HB. Tak kak macca npoToHa 3aMeTHO MeHbIlle Maccpl 
atomop A u B, To B NepBoM NpHOsIMW2xKeHHH MO?KHO CYHTATb, YTO 3a BPeMA 
MepeMelleHHA TMpPOTOHA H3 OMHOM MOTeHIMaIbHOH SAMbI B Apyry!o paccTosHHe 
mMexiy A vu B B kKomriviekce C BOJOpos,HOH 
cpa3bio ALH...B He u3mMensetca. OOpni4- 
HO IPH 3TOM CaMO JBUXKeHHE MpoToHa pac- 


S 
S Azim CMaTpHBaeTcaA Kak KulaccHyeckoe. B cooT- 
. bY BeTCTBHH C 93THM paso [losmsann (1) 
Ss i TpakTyeTCA Kak CJleCTBHe Toro, 4TO pH 
S Aq  Wepexose oT ofHoro BelllecTBa kK Apyromy 
$ |  TOUKH MOTeHIMaIbHOK KPHBOK LIA MpoTo= 
R Ha CMelULaIoTCA B OAHY H TY Ke CTOPOHY 
= BOJIb OCH 9HEPIHH, NpHyeM Tak, 4YTO CMe- 
Paccmonnue A-H UleHHe BepLIHHbl MOTeHIMaJIbHOrO Oapbepa 
Puc. 1. TJorenuvambupie KpuBpe faa MeCHbIIe CMeLeHHA BTOPOrO MHHUMYyMa, T. e. 


nlepexozoB MpoToua B cucreme A_H...B AU < AQ (pune. 1, cm., Hanpumep, (*)). 

npw ABYx pasmMsHEX B B craTtbe ofHoro 3 Hac (") G6pbIIO MoO- 
Ka3aHO, YTO MponopiuoHabHOCcTh MekKAY AU nu AQ werKo OOocHOBATH, eC 
JIA PAA paccMaTpHBaeMbIX BelllecTB 9HeprHa cHcTemp! A_H... B 3aBncuT 
TOJIbKO OT OMHOTO MaJIO H3MeHAIOWerocA napamMetpa. OgHako HepaBeHCTBO- 
AU < AQ uncTo TeopeTuyecKH OOocHOBaTb TpylHO. Boviee Toro, Kak OyeT 
BUAHO 3 JlaibHelilero, (aKTbI CBUeTeIbCTBYIOT O TOM, 4TO JIA Mpolleccos 
mepexoa IIpoToHa 3TO HepaBeHCTBO He BHIMOJIHAeTCH, B TO BPCEMA KaK MpaBHo 
TloisHu MOKeT OKa3aTbear Cp aBe/JIMBEIM, 

JiBw2xKeHMe MpoTOHa H3 OLHOM MOTeHIMabHO! AMBI B Apyry10 B LelicTBHTeTb- 
HOCTH HeJIb3A paCCMATPUBAT K/ACCHYeCKN. JHeprust NPOTOHA B ABOLHOH MOTeH- 
WHaJIbHOH AMe KBaHTOBaHa, HM Mepexol MpOTOHa MpecTaBAeT Cobol, MO-BH- 
JMMOMY, MHOPocTaqMiiHplii mpollecc ero cTyneHuaTOrO BO3OyKeHHA Ha OHH 
H3 KOJI@OaTeJIbHbIX YPOBHEli, PaCMOJIOXKCHHBIX HECKOJIbKO BbIllle Oapbepa, Hu 
3aTeM “CITYCK» B OCHOBHOe COCTOAHHe paso AMbI. [IpH 9TOM 9HEPrHA AKTHB2e 
WH & (pH aOcomoTHOM Temnepatype 7 = QO) GyfeT paBHa paccTOAHMIO MexLy 
HYJICBbIM YPOBHeM JIeBOH AMbI H YK@3aHHbIM IIPpOMexKYTOUHbIM ypoBHem. Pac- 
CTOAHHe MexKlLy HYJICEBLIMA YPOBHAMH JByX AM MpeAcTaBsAeT co6oH TernsoTy 
peaxuun g (npu 7 = 0). Jina o6ocHoBaHHA MpaBusa IlomaHu HeOoOxOAuUMO Uc- 
CJIEMOBaTb, KaAK H3MeHAIOTCA @ UH Qg WIA BbIOpaHHOrO pxAa BeulecTB. Bbytem 
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npeAnowaratb, 4TO STOT pA BbIOpaH Tak, “TO Np SsHJOTepMuYecKOM 
HalpaBJIeHHH peaKIMH g YMeHbIlaeTcA (OCHOBHOCTD BelllectBa B Bospacrtaert). 

Haxoxkyenve ypopHeii 9Heprun B 
HECHMMeTPHYHOH ABOMHOH MOTeHILH- 
aJIbHOH AME B OOIeM CJIy4ae mper- 
CTaBJIAeT COOOH s3aauy, CBA3aHHYIO 
C OOJIbUIMMM MaTeMaTHYeCKHMH TpyA- 
HOCTAMH *. CooTBeTcTBy1ollee 9TOii 
3ayaye OJHOMepHoe ypaBHeHue IL Ipe- 
MHrepa MbI pela B KBa3HKJIAaC- 
CHYeCCKOM IIPHOJIMKeHHH B MpelMoso- 
KeEHHH, 4YTO MPOTOH JBMxKeTCA B M0- 
TeHUMaIbHOM ose V(Z), uMeroulem 


re 


Puc. 2. Mojeab xBolinofi HecuMMeTpHyHolt 
ceqyroulyo (bopmy ** (cm. puc. 2): NOTeCHIHAIbHOH AMbI (cbopmyaa (2)) 
V (Z) = Veto? (Z +a)’, —o<ZQ—@; 
V (Z) = U" [1— (Z/a)*I, —a<Z<+o; (2) 


V(Z)="apor(Z—b? +Q +b<2<4x 
(Q=U* [1 —(6/a)*)). 


Gilecb / — lIpHBeseHHad Macca IIpoTOHa; U* — spicota noreHituaJibHoro Oapbe- 
pa, OTCYHTLIBAaeMad OT MHHHMyMa OoJlee ru1yOOKOM MOTeHIMasIbHOM smb (a); 
CMbICJI NapamMeTpos a u O sceH u3 puc. 2. BMecTto He3aBHCHMbIX MapameTpos a, b 


u U° ppefem culeqyroulue GespasmepHple Bemmunubl: Us = U"/ hoa, 9, = (a/2h)- 
V v4, s=b/a. Baeqem Takxe o6o3HayeHus: Q,= Q/hwa, Up = (U/hog) _ 


= U5 — Qo, E, = E/hiw, (E — aueprua). Pacuer mpopoyusica B npexnonoxennn, 
YTO YAaCTOTH! Wg H Ws, PaBHDHl. 


9 5?=05 
7 
up 
5 
uy 
d ees | 
5 7 g 


o > a ——— 
Puc. 3. 3aBucumoctTb ypoBHeli aHeprun Ey oT po (= Uy) upu s = const 


YtoOnl MpocieluTb 34 H3Me€HEHHeM OTHOCHTeJIbHOrO MOJIO*KeHHA YPOBHeH 
a 
9HEPrHH B 3aBHCHMOCTH OT MapamMeTpoB 9, H Uo, OyeM H3MeHATh MOCe_HHe 


a 
OIHOBPeEMEHHO TAKUM OOPa3oM, YTOObI BHITIOIHAMOCh PaBEHCTBO Py = Gane Ts Os 
HTOObI COJIMKeHHe MHHUMYMOB MOTeHIMaJIbHOK KPHBOM (yMeHbINeHHe @) compo- 


a 
BOK MaOCb OLHOBPeMCHHbIM MOHMKEHHEM BHICOTH! NOTeHILMAbHOrO Oapbepa U"- 
MoxKHO OKUMaTb, YTO HMEHHO TaKas CHTYAMMA OCYULeCTBJIAeETCA B EHCTBUTEJIb- 
{OCTH, HallpUep, Ip Mepexose OT C1aObIX OCHOBaHHIi K Oovlee CHIbHBIM. B anb- 


* Bawuk uw Xapxu (4) peau sty 3aqauy, npeqcTaBuB BOJHOBYIO (pyHKUHIO MpoToHa B Bue 
(HHeHHOH KOMOHHAIMH BOJIHOBLIX PYHKIUMHM IByX TapMOHHYeCKHX OCIMVIATOPOB, KayKAbIH 3 
KOTOPLIX OTBeEYAJ COOTBETCTBYIOUIEel MOTeHIHAaIbHOW AMe. 4 
| ** Tina mocrpoeHusa KBa3HKaccHuecKoli PyHKUMH, CripaBes/IHBOM BOUIM3H BepUIMHBI TOTeH- 
{HabHOrO Gapbepa, MbI BOCIO/Ib3OBAINCb TEM OOCTOSTEIbCTBOM, 4TO AIA Oapbepa napabounue- 
‘Kol (OPMbI H3BECTHO TOUHOe peilleHHe BOJHOBOTO ypaBHeHHsA. IloxpoOHoe HsioxKeHHe MeTOLa 
yeeHHA cM. (°), 
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HelilleM, JIA KpaTKOCTH, Mbl OyjeM TOBOPHTb MpocTo oO CO/IM>KeEHHH MHHHMYMOB, 


3nauenua sHepruu Ep ,n(po, Uo, 8), MomyseHHble B pesysbTaTe pemeHna 
3a lagu, IpekcTaBJieHb!l rpaduyeckuv Ha pue.3 u 4. SHauennsa Ep, pn, OTMOMKEeHHHIC 
110 OCH OPAMHAT, OTCUMTHIBAIOTCA OT Coulee ruiyOoKoro MHHHMyna (a). Ha BepTu- 


KaJIbHOH OCH OTJIOXKEHbI TAaK*Ke 3HaVeHHA Napametpa Up = 05. [Ipu stom Touku 
KPUBbIX 9HEPrHH, JeraKallve Ha HallHx rpaduKax Hux«Ke (BbIe) MpaAmMoi Up = 0p, 


9 I 


Q,= const 


6 
w 

e] 

4 

3 

BS hom 
re 

Puc. 4. 3apucuMocTb ypoBHelt asHepruH Ep oT fo (= US) 


COOTBETCTBYIOT, OYCBHHO, TAKHM 3HAYCHHAM TlapaMeTpa p,, Mp KOTOPbIx 
BbIMMCeHHbIe Ep, , JexKaT HWKe (BbILIe) BepuIMHbI Oapbepa.Ha puc. 3 Aus s?=0,9, 
us’ = 0,5 noka3aHO MoBeeHHe HEKOTOPHIX YPOBHeH, BLIOPaHHbIX H3 Tex, LIA 
KOTOPBIX «MATePHHCKOliy ABAeTCA GOovee rulyGoKad NOTeHWMabHad Ama (a) 
(9TH YpOBHH OTHOCATCA K sAMe(@) pH pa3sBe_eHHH MHHUMYMOB Ha OecKoHed- 
HocTb). Ha puc. 4 npupeyenbl KpuBble Eo, np WIA DByX CJlydaeB: B Mpe_mosio- 
*KeHHH, uTo Uy =const, u B npexnonoxwenun Q, = const. IIpu Byruncnenuax 


BaPbHPOBAaJIMCb OHOBPeMeHHO Tp Mapamerpa: py, Us us. Homepa co witpHxom 
OTHOCATCA K YPOBHAM, JWI KOTOPbIX “MATEPHHCKOMi» ABJIAeTCA NOTEHUMAIbHAaA 
ama (0). 

CoruacHo o6bmMHOH TpakToBKe (‘-%) aaa npaxmoro npomecca AH... .B— 
> A” .. .H=B mexpy sBpicotoii norenttHanpHoro Oappepa U* u pennunHon Q 
UMeeTCA COOTHOIeHHE 


AU? =k'AQ. (3) 


Jia o6bachenua npaBuaa Ilonanu caeqyeT mpeqnonoxutb, uTo Ok’ <1, 
B cuny toro, uro U7 = U? + Q, ua (3) caenyer 


AU’ = —(1—k') AQ, (4) 


T. €. C yMeHbueHHeM Q BbIcoTa Oapbepa AIA OOpaTHOrO Mpolecca yBesIHUHBaeT- 
CA. OTO yTBep»xKeHHe He corsacyeTCA, OMHAKO, C JAHHbIMM MO KOJIeOaTeJIbHbIM 
cieKTpaM BosoposHon cBxi3u. JelicrBuTebHO, corsmacHo Bappoy (°) B cnekTpax 
pala komiiekcos A_LH . . .B, npu JocTaTouHo CHJIbHOM OCHOBaHHH B,nosBsIAeT- 
CA JONOJHUTeIbHAA YaCTOTAa V’, BOSHUKAIONLaA BCJIEACTBHE paculenJIeHHA YPOB- 
394. 


HeH JBYX NOTCHUMA/IbHbIX AM, MHTCHCMBHOCTh KOTOPOl yBeMUHBaeTCA Hp 
Mepexogle K OoJlee CHJIbHIM OCHOBaHUSIM. Ota uactora Ha pc. 4 CooTBeTCTBYeT 
mepexofly C OCHOBHOrO ypoBHA Eo, AMbI (a) (Ha pucyHKe He BOCMpou3sBeeH) 
Ha BosOyKeHHbI WITPUXOBaHHbIli ypoBeHb. Cormacno 3KCrepHMeHTa/IbHbIM 
AaHHBIM Vv’ OKA3bIBaeTCH MeHbIIe «HEWITPHXOBaHHOl» YaCcTOTHI Vv, IpHyeM pas- 
HocTb Av = v—v’ IIpH Mepexoyle K Oovlee CHJIbHEIM OCHOBAHHAM YMeHbULaeTCA. 
B pamkax Hallleli MoeJIM Takad 3AKOHOMEPHOCTh Mosy4aeTCA TOKO B TOM CJly- 


yae, eCJIM MpH YMeHbIUIeHHH py) OOe€ BeJIHYHHbI U? Q ymMeHbutaiotea, T. e. U* 


MagaeT Opictpee, vem Q .Tak, coracno puc. 4, npu UP = consi c yMeHbluIeHHeM 
Py WITPHXOBaHHEI ypOBeHb MOHMKaeTCH Opicrpee HeWITPHXOBaHHOrO, MpHyem 
Mp OOMbUIMX po (B HHTepecyiomeH Hac OONacTH MpaBee mpamoli Uj = pp, 
T. €. HWKe BepIIHHbI NOTeHI[MaIbHOrO Oapbepa) V’> Vv, 4YTO MpOTHBOPeYNT 9KC- 
NepHMeHTaJIbHBIM AaHHbIM. B Apyrom mpesebHoM cu1y4ae, Korga Q, = const 
NoJtyuaroTcA KaveCTBEHHO CoriacyloulvecA C 3THMH JaHHbIMM 3HaK H xo Av 
JA KaxKoro o6epTOHa BCBoe OOIaCTH M3MeHeEHHA 9, (KpuBbIe n un’; n—I1 HU 


n’ — 1). Bonee Opictpoe nayenue U“ no cpapnenuio c Q pH yMeHbUIeHHH 95 
O3Ha4aeT, YTO YKOPOYeHHE BOAOPOAHOM CBA3H MIpH Mepexoe K Oosee CHJIbHOMY 
OCHOBaHHI0 CHJIbHee BJIMAeT Ha BHICOTY Oapbepa, YeM Ha MoOsOxXeHHe MMHUMy- 
ma (b) BCJleqCTBHe Yero OKasbIBaeTcaA k’ > | (cm. (3) u (4)). 

pasuno Ilonanu (1) moxHo o6ocHoBaTb cuieqyiouluM o6pa3om. [Ipexye 
BCerO 3AMeTHM, YTO 9HeEpreTHyecKhe YPOBHH pH CcQwIHxKeHHH MHHAMYMOB CHa- 
gaa MOHWKAaIOTCH, a 3aTeCM HAYMHAIOT NMOCTeMeHHO BOSpacTaTb (puc. 3 xu 4). 
HusKkve ypoBHH BeyT ceOa oLoGHO Govlee BbICOKUM, HO HX 3aMeTHOe H3MeHeHHe 
HauHHaeTCA Ip MeHbUIHX p,. Kak noKa3saJiM pacueTbl, MOHWKeHHe YpOBHS, He- 
TOcpeACTBeHHO MipeiecTBylollee JOCTHYKeHHIO HM MUMHHMAJIbHOrO 3HadeHHa, 
MMeeT MECTO B TOH OOACTH H3MeHEHHA po (AIA KaxKLOrO YPOBHA CBOA OOACTh po), 
Te KBaHTOBble 2pekTbl HaOapbepHoro oTpaxkKeHuA Mavibl. [lepexoy mporoua 
H3 OJHOH AMI B APyry!O MpOuCXOANT UMeCHHO Yepe3s TAKOH YpoBeHb (OO03HayHM 
ero uepe3 E,,). SIcHO, 4TO B CpeHeM HaKJIOH 3THX YPOBHeH B yKa3aHHOH OGnacTH 
M3MeHeHHA py OyeT MeHbIle, eM JIA HHXKHHX WITPHXOBAHHbIX YPOBHeH, KO- 
TOPble JlOCTHraloT CBOHX MHHHMAJIbHbIX 3HAYeHH MPH MCHbUIMX Po (CM., HampH- 


Mep, Ha puc. 4 ypopHHu n un’ — | B uHTepBane 4 < p,< 6). TlosToMy mMoxuHo 
BanhcaTs OL p,/Op, << OE;/dp,, m > I’. Tak kak 6 = Em — Eocu, 9 = Ev—Eocn, 
TO AS = [(OEm/0p0) — (OE ocu/O po)] Apo u Ag = I(OEy/0 p0) — (AE ocu/O 90) JA po. 


Snecb /’ — HoMep H¥KHero ypoBHA smb (D). M3 9THX paBeHCTB HaXxOJMM: 


AG f Pe 2 ocx \ (=z OE cn 
Aq . IP Opy / 


\\eideantute (5) 


O09 Op i 


rie k npvOsM3uTebHo nocTtosHHO. Ecum Locy JIe2KUT 34MeTHO HM2Ke OCHOBHOFO 
YPOBHA paBoii ambi (b), TO M3MeHeHHe B MOJIO*KeHAM MoCeqHel MaJIO CKaKeTCH 
Ha MOMOKeHUM Eocy, T. €. (OEocn/O0o) ~ 0, HM, cueloBatembHO, k > 0. Ipu 
3TOM yCJIOBHU dbopmywa (5) BpIpaxaerT npaBusio IloumaHH. 


| Vuerutyt xumnueckoli du3sHKu Toerynusao 
Axkajemun Hayk CCCP 18 X 1960 


MockoBecKHit rocyapcTBeHHbIit yHHBepCcuTeT 
uM. M. B. | Jlomonocosa 


IMTHPOBAHHAS| JIATEPATYPA 


1 J. Horiuti, M. Polanyi, Acta Physicochim. URSS, 2,505 (1935);R. P.Be 11, 
Acid-base Catalysis, Oxford, 1941. °®R. D. Brown, Quart. Rev., 6, 63 (1952), 
$H. J. Coxoaos, JIAH, 112, 710 (1957). 4R. Blinc, D. Had2Zi, Molecular 
Physics, 1, 391 (1958). ° E. A. II1mexnuunos, H. J. Cokoaos, Ontaxka x cnext- 
pockonua, 10, No 5 (1961). °C. L. Bell, G. M. Barrow, J. Chem. Phys., 31, 300 
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Jorxayn Akagemun nayr CCCP 
1961. Tom 137, Ni 2> 


@PHSHYECKAA XHMHfA 


Usen-Koppecnonnent AH CCCP H. E. CTAPHK, H. A. CKYJIbCKHH 
uv B. H. WEBETKOBCKHH 


CNEKTPO®POTOMETPHUECKOE HSYYUEHHE XJIOPHAHbIX 
PACTBOPOB LMPKOHHSA B CBA3H C AJCOPBLILMEM ETO 
HA ®TOPOTLJIACTE-4 


Panee HaMH ObIJIO NOKa3aHO, YTO KOS*PPUUNEHT paciipeseseHHA WHpKOHHA-9SD 
Me?K]Y PaCTBOPOM H HEHOHOFeHHOH NOBepXHOCThIO PToponacta-4 yMeHbIlaeTca 
pH yBesM¥eHHH KOHWeHTpanuH HCl u 3aBucuT OT MpHposbl KATHOHOB XJIOPHAOB 
nepBoH rpynnpbi. [pH noctosHHOH MOHHOH CHvle aycopOuHA WAHpKOHHA-95 BO3- 
pactaia B psgy (pue. 1): 


Lit <H*< Nat <_K+ < NHt , 


YMeHbUIeHHe acopOluHH WHpKOHHA-95 Mp yBeMyeHHH KOHWeHTpanwHH HCl 
OObACHAJIOCh YMCHBINEHHeM CTeMeHH THApOMH3a WHPKOHHA HM BOSpacTaHNeM JOVI 
XJIOP-HOHOB B HelHTpaJIbHbIX KOMMJIeKCax TH- 
ma {Zr(OH),Cl,-x], KoTropple ayzcop6upoBa- 
JIMCb Ha @Toponuacte-4. EctecTBeHHo 65110 
IIpeANOJIOKUTh, YTO BMAHHE IPHpOAbl KaTH- 
OHOB Ha BeJIHYMHY acopOuHu TakxKe obyc- 
JOBJI€HO pa3sJIHYHAMH B CTeMeHH YTuspomusa 
HM KOMIMJIe€KCOOOpa30BaHHA WHPKOHHA C XJIOp- 
HOHAMH B paCTBOpPaX COOTBETCTBYIONLUX XJIO- 
pufos. M3pecTHo, 4YTO aKTHBHaA KOHILeHTpa- 
uwHa HCl sospacraet B pany KCI<NaClo 
> LiCl, u, c1eqoBaTesbHO, CTemeHb PHApomH3a 
Puc. 1. 3aBucuMmocTb agcop6unn unp- UWHPKOHHH B 9TOM HallpaBJIeHHH ovDKHa 
KOHHA-95 Ha qropomiacte-4 u3 1N ymenbutaTpcer. Jia BLINCHeEHHA BJIMAHHA TpH- 
HCI or a ema ee = KCL. pObI KATHOHOB Ha KOMMJeKCooOpa30BaHHe Zr 
2 NaCl, 4—HCL §—Licl. ¢ Cl"-HonamM Ham O6bi1 mpHMeHeH Merton 
K=T/C, rael —r-ar. Zr nalem?, CiekTpodoTomerTpHn. 

C — r-at. Zr ual Mn H3mepeHus TpOnSBOAHIMCh Ha CHeKTpO- 
(botometpe C@-4. Bce peakTuBbl TIaTesbHO 

Ne€PpeKPHCTAaJJIM30BbIBAIMCb WIM TeperonsamHcb. JA MpHroTOBJeHHA pacTBO- 
POB HCHOMb30BaJICH CHEKTPaJIbHO UHCTHIN OKCHXJOpHy wWHpKoHHsA. [I pupesex- 
HbI€ HHKe JlAaHHbIe COOTBETCTBYIOT PABHOBECHbIM PaCTBOPaM H BbIpaxKeHbl B 
BHe ONTHYeCKOH MJOTHOCTH HH MOJApHOrO KoaPdpvUneHTa SKCTHHKILMA. 

Kak BHAHO H3 pHe. 2, B2N xOpHor KHCMIOTe, Te WHPKOHHH Haxo{NTcsA riaB- 
HbIM O6pa30M B BHe HoHOB ZrO?* umn Zr** norsouleHve BeCbMa He3HadHTeJIbHO. 
B coJimHol KUCIOTe ONTHYeCKaA MWIOTHOCTb PpaCTBOPOB LMPKOHHA BOspacTaeT 
BCJIEACTBHe OOpasoBaHHA KomneKcos ZrCl-*)+, B 8N u 9N HCl na cnextpe 
NOTIOMWCHHA MOABJIACTCA MAKCHMYM B OGslacTH 220—225 mp, cooTBeTCTBYIOULHH, 
BePOATHO, OOpaz0BaHHIo KommueKcoB ZrCl; u ZrCl . 

Takum o6pa30M, HHTerpasIbHad BeJIM4HHAa ONTHYeCKOH MOTHOCTH XJIOpHy- 
HbIX PaACTBOPOB WHPKOHHA B OGacTH 213—250 mp xapakTepH3yeT CTeMeHb 3aKOM- 
IIJI€KCOBaHHOCTH WHPKOHHA C XJIOp-HOHaMH. 
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Dat ah 
LM a 


Ha puc. 3 4 3a MpMBeseHbI CneKTPbI NOPIOMeHHA WHpKOHUA B pacTBOpax 
XJOpHJOB NepBolt rpynnpl. Passwuna B cneKTpax oCOOeHHO 3aMeTHbI B OGIaCTH 
KOPOTKHX BOJIH H [OK@3bIBalOT, UTO HHTeCHCHBHOCTb KOMIMVJIeKCOOOpas0BaHHA 


yMeHbUlaeTCaA B pay: 


H+ > Lit > Nat > K+>NHf , 


Taonannart 


OnTHyueckad MIOTHOCTh XJIUpHHbIX pacTBOpoB KWHpKOHHA 
B TIpHCyTCTBHH KaTHOHOB MepBolt rpynnbl (KOHMeHTpalnA 
wupkowua 2-10-23 M 


D-108 D-10* 
CoctaB pacTBopa pH CoctaB pacTBopa npH 
A=214 mp A=214 Mp 
p = 2,2 f= 3,0 

22N HCl 192 3,0N HCl 25 
0,2N HCl-+ 2,0N LiCl 113 1,0N HCl+ 2,0N LiCl 180 
0,2N HCl+2,0N NaCl 62 1,0N HCl+ 2,0N NaCl 125 
0,2N HCl+ 2,0N KCI 54 1,0N HC!+2,0N KCl 114 
0,2N HCl+ 2,0N NH,Cl 4h 1,0N HCl + 2,0N NH,Ci 98 


B tTa61.1 npHBeseHbl 3HayeHHaA ONTHYeCKOli NOTHOCTH Oovlee KOHILeHTpH- 
POBaHHBIX PpacTBOPOB IMpKOHHA, Pay KaTHOHOB coxpaHsetca. CieqoBaTebHO, 


HMHTCHCHBHOCTb KOMIIJI€KCOOOpa30BaHHA 
IMPKOHHA C XJIOP-HOHAMH 3aBHCHT OT 
MIpHpOAbl KATHOHOB HEUTPaJIbHbIX Coven. 

Ontwyeckve MIOTHOCTH pacTBopoB 
Zr B NaCl, KCl, NH,Cl secpma 61n3Ku 
pyr K Apyry. OruetiuBad 3aBHCHMOcTb 
BeJIMYMHbI aCOpOUMN WHpKOHUA OT ero 
COCTOAHUA MpOABJIAeTCA B aHHOM CJly- 
yae JIA AByX rpymm pactBopos: NaCl, 
KCl, NH,Cl, c ogHot cropousi, H HCl, 
LiCl—e gpyro#. Ipu ysennuennu 
KoHWeHTpaunH NaCl, KCl, NH,Cl aa- 
copOuHA WHpKoHHaA (puc. 1), mo cpaB- 
HeHMIO C afcopOluel ero H3 4NCTOH 
KUCJIOTHI, BOSPacTaeT, B TO BPeMA KaK 
no6apienwe HCl u LiCl ymenpuiaer 
ancopoOumio. Ilo-BuyquMoMy, B_ pacTBO- 
pax NaCl, KCl, NH,Cl o6pasopanne 
KOMIJICKCOB WMPKOHHA Cc XJIOp-HOHaMH 
MPOMCXOAMT TJIaBHbIM OOpa3s0M 3a CyeT 
CBOOOJIHBIX BaJIeEHTHOCTeH, Oe3 BbITeCHe- 
HHA THIPOKCHJIbHbIX Tpyll 3 BHYT- 
peHHe cdepbl KOMMJeKCOB. STO MpH- 
BOMMT K YyBeJIHUeHMIO O/H HeHTpaJb- 
HbIX (OPM WHpKOHHA’ B pacTBope pH 
COXpaHeHHH MX ajcopOMMoHHOH cmoco0- 
HocTH. Ancop6uua WHpKOHHA BOspacTa- 
eT (a:pekT «BbiCaIHBaHHA»). 


a) 2) So. ran 
240 250 260 ne 


—_ 


“220230 
Puce. 2. CmekTpbt norsiouleHHA pacTBOpoB 


uupKonusa (2-10-38 M) B ConAHOH HM xMOpHOl 
Kucaote. [—9 N HCl, /I—8 N HCl, MI — 


6 N HCl, IV —2 .N HCl, V —1WN HCl, 
VI —2 N HClO4. D — ontuyeckas nuort- 
HOCTb; & — MOJIAPHBbI Ko3ppHUHeHT 


SKCTHHKUAH 


IIpu yBenuuenuu Konuentpamuu HCl u LiCl kommmekcooOpa3oBanue Wup- 
KOHMA COMPOBOMKMaeTCA, BEPOATHO, 3HAUMTCbHbIM YMCHbIMeHHEM CTeNeHH ero 
[pouW3a HM yMeHbUeHHeM acopOUMOHHOH CroOcOOHOCTH OOpa3yI0ulMXcA Helt- 


r 
mae KOMIIJICEKCOB. 


IIpH paBHoi KOHIeHTpallMH XJIOPp-HOHOB B pacTBopax NaCl, KCl u NH,Cl 
BeIMYHHA aNCopOMHH WHPpKOHHA 3HAYHTeILHO Bble, YeM B pactBopax HCl u 
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LiCl. Oto cormacyeTcsa C aHHbIMH CheKTpodoTOMeTpHH, NMOKa3bIBaIOLNLHMH, UTO | 
B mpucytctpun Na*, K* u NH? crenenb 3akomnueKCoBaHHOCTH WHpKOHHA Cc 


5 
210 220 Jai 240 250 «260 Me 222 224m 


Puc. 3. CnektTpbt normouleHHA XJIOpHAHBIX pacTBopoB wHupKonnA (2-10-% M, p= 2), 
I—2 N HCI; JI—0,2 N HCI-+ 1,8 NW LiCl; //J— 0,2 N HCI +1,8 NNaCl, /V—0,2 N 
HCl + 1,8 N KCl; V —0,2N HCI + 1,8N NH«Cl. D — ontTuyueckaa nuorHocth; & — 
MOJAPHbIM KOSpPHUHEHT IKCTHHKUHH. (Ha puc. 3 cnpaBa 4acTb CNeKTPOB NpescTaBseHa 

B YBeJIHYCHHOM MaCcIlTaGe) 


XJIOP-HOHAMH 3HAUHTeJIbHO HHKe, 4YeEM B PacTBOpaXx, COsepxaliHx HOHE! H* 
Be 


Payuesbit HHCTHTyT uM. B. [. Xaonnua Tlocrynuo 
Akajlemun HayK CCCP 19 XII 1960 
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Jloknann Akaxemun Hayk CCCP 
1961. Tom 137, Ne 2 


PHSHIECKAA XHMH 
A. H. XAPHH u H. A. KATAEBA 


MEXAHH3M TEPEHOCA HOJA MPH BHYTPHAW®oY3HOHHON 
KMHETHKE AJICOPBILHM EFO HA YIJISX H3 PASHbIX 
PACTBOPUTEJIEM 


(I]pedcmasaeno axademurom M. M. Jly6ununsim 8 X 1960) 


B orauune of rasos (*), MexaHu3M Mepenoca pacTBOpeHHBIX BeLLeCTB B MOpH~ 
TbIX COPOeCHTAX MOUTH He H3yyeH. 


Hamu usyyasica mepenoc mouekyapuoro fioga IIpH BHYTpHANppy3sHouHOH. 
MHETHKe ACOpOWHH ero H3 PasHbIX pacTBOpHTeell Ha pasHbIx yruax. PacTBo- 


Ta6auna 1 


Yruan | BAY| KAJ} AT Virgie BAY|KA]| AT 
| 

[papumetpuueckuit Ye JIb- O6tem nop = 1/5 — 1/p, cm*/r'| 2,30 | 4,01 | 0,63 

HbIH Bec A, r/cm* 0,21 | 0,35 | 0,52 |Tlopuctocth = (e — $)/o 0,805) 0,65 | 0,55 
Kaxkyuuiica yeubupiii Bec O6bem muKponop *; B cM%/r 0,180) 0,193} 0,196 

3, r/cm® 0,35 | 0,64 | 0,88 B lmpowenTax 7,8 |419,4 {34,8 
WUctrunupikt yqenbupiii Bec p, Sona, % 0,2 140,38 | 6.3 

r/em? 1,80 | 1,82 | 1,98 |Buara, % 0,67 | 1,87 | 3,80 
O6ObeM ORHOTO rpaMMa yrua 

1/o, cm*/r 2,86 | 1,56 | 1,14 

* OToT O6beM BHIYMCNAICA mo OTHOWEHUIO: 126,9 Ayqxo/4,93-1000, rae Qyaxc BPIYHCEHbI 13 H30TEp Mi 
ncopOunn Hoxa u3 BoAbI (cM. TaO. 2) pH paBHobecHoll KOHIeHTp aluu y=2,3 mr-sKB/a, 


aBHOH paCTBOPHMOcTH fiofza B BORe pH 20° (cm. TaOw. 3). 


MTCIAMH CJYKHIH OOe3BOXKeEHHbIe H MeperHaHHpie C2H;OH, C,H, u CCl,, 
Take JUCTHINMpoBaHHaA Bola. Aycop6eutamu Onli yran BAY, KAJ u 
I. Yrau BAY u AT ormpipannch cosnol KucnoToi#, u AT zonomHuTenbHO. 
KUCANICA fiofom. 3aTem OHM OTMbIBa- 

MCb BOJOM HW NpOKaMBaINCh B My(eib- Ta6anuna 2 
oH newH npu 800—850° yo yrapa 


0% —BAY u 40% —AT (go nomHoro pa agcope- | Ha BAY | Ha KAJ, | Ha AT . 
cuesHoBeHHa HCl u J2 B OTXO_AIMX yun Hoga | 2 | Ww | 2 | a4 
a3ax). KAJ] He mofpeprasca o6paGoTKe.  - 

ce YIVIH OTCEMBANHCb HM CYLIMJIMCh IPH U3 H,0 7,34 }),063| 8,05 | 0,24 [10,12] 0,75 
00°. Pa6ota nposogunach c (pak- vsc,HOH | 1113 [0,22 1,00 | 0,23] 0,95) 0,82 
HAMM cpemHum xuaverpom aepen HEC [18 [ana Wa ach 


m5 CM. 
CraTuka afcop6uHu Hoya Oblia usy4eHa paHee ONHCaHHBIMM MeTOJaMH (7%) 
pu Temmepatype 18—23°. PesysprTaTbl paBHOBecHOl aqcopomMu (lo anawn- 
am Hofla wa yruax BAY u AI) npupegensi na puc. 1. Ecnu na Tom xe pu. | 
TIOKUTb U3ZOTEPMb! acopOuHN, noyyeHHbIe Ha yrvie KAJI, To om JeraH Gpi 
EK y COOTBETCTBYIONIMMH H3OTepMaMH, MOJYYeCHHDIMH Ha yIvAx BAY u AT. 
| Ta6n. 2 mpHBefeHbl KOHCTaHTDI (z 4H yi) ypapnenui JlaHrmropa 
= zy/(y; + y), HaiiqeHHble MO OMbITHBIM TOUKAM MeTOJOM HaMeHbIIAXx 
BalpaToB (Z B MI-9KB/T; Y1 B MI-93KB/JI). ; : 

B ta6a. 3 npupefenbt 3HaveHHA CTaTHYeCKO asCopOluMM Hosa do U3 BCEX, 
a¢rnoputemtei pH paBHOBecHOH KOHMeHTpanu Co = | Mr-9KB/J, BEIOpaHHolt 
ni TIPOBeCHHA KMHETHYECKHX OLBITOB, KOTOPble NPOMSBORMWIMCh TakxKe TpH 
| 359; 
i 


| 


: Ta6Oauna 3 
Jlupdpy3uA Hoga B 3epHax yruieH 


= ® S oa 
Biles = ; a Dyxé D.r D 
= oO COR Fie 5 d a, 
)ran Cpena eas Bea rai les re fa h = cm? 
oS x = = 0 Cy cM Dy -€ ——-10" 
Se aaa sy es See (ty * ceK 
Bao: |] 253 a= Et cek 
O55] SHE m | 
HON Ass Q mo 
BAY H,O ipa 6,88 0,265 300 2750 0,038 5,0 0,227 
C,H,OH 18,0 0,93 0,245 325 371 0,24 _— — 
Plat 19,8 1,09 0,274 294 436 0,36 — — 
CCl, 12,6 Py) 0,083 960 930 0,12 _ — 
KAJI H,O 4452, 6,65 0,230 346 4250 0,020 9,5 0,210 
C,4,0H {922 0,81 0,072 1100 519 0,414 — —_ 
Gee, 19,2 0,94 0,083 960 602 0,21 _- — 
CCl, 16,7 Aid, 0,083 960 750 0,12 _ =— 
AY H,O 12,3 5,78 0,210 380 5090 0,014 eR, 8,196 
C,H,OH 19,8 0,62 0,040 1980 347 0,14 _ _— 
(Geltls 22,8 0,72 0,066 1200 633 6,17 a — 
cc, bY 0,95 0,080 1000 830 0,09 — — 
: ° A085 B H,O, C,H,OH, Criss CCi 
Koshpuunent Auddysuun tioga npu 20° Dy-10 be 1°3 ty vi 13€ 
PacTBopuMocTb Hoga mpu 20° B Mr-3KB/a oS | 1698 ,2 946,0 190,4 


18—23°. Hasecxu yraei (0,1 r B Boge uw 0,4r B Apyrux pacTBopuTemsx), 
IIPOKHMAYCHHbIE B COOTBETCTBYIONLEM PaCTBOPHTee, MePeHOCHIHCh B CKJAHKH 
¢ IIpHTepTbIMH MpoOKaMH eMKOCTbIO 2,0 JI M 3anMBaHcb 1,5 1 pacTBopa oxa 
¢ KOHWeHTpaunel | mr-9KB/1. CKIAHKH 3aKpellJIAJIHCb B AULMKe, KOTOpbIM Mor 
BpallLaTbCA BOKPyr FOpH30H- 
TaJIbHOH OCH MOTOPOM C¢ 
pelyktopom. Tak jocTH- 
raJiHCb ONTHM@JIbHbIe yc- 
JIOBHA TOadH Hola K 3epHaM 
yruieH, H MOXKHO ObWwIO CuH- 
TaTb pexKHM HacbilleHuA BHY- 
TpuaupdpysvonHpmm. Harm 
ONbIThI! mpoBeyeHpt mpH 60 
o6/mun. JIia noxfepxKanna 
HavaJIbHOH KOHILCHTpallvu 
ola uepes onpeyeseHHpie 
MIpOM@KYTKH BPeMeHH %KHI- 
KOCTb Hajl YrvleM CMeHSJIaCb 
HOBOH NopiveH HCXoHOrO 
pactpopa Hoa. Ilo mpome- 
CTBHH OMpesleJieHHOrO Bpeme- 
HH yYrOJlb MepeHocwicA B 
F CTyIKy H B HeM OnpeseuAICA 

/ 2 me- hOB /n alcopOHpoBaHHbI HO, Kak 
omvcaHo paHbie (7, 3), 


Mé-3kb/e 
/ LO / 


Puc. 1. Cratuka agcopOuun Hoga ua yrae BAY (anunn OTKJOHeHHA onpeseneHHit 
WITpHxamu) H Ha yrae AT (cnaounpie tMHuH). J —u3 H20, OT CpeHHX OBI = OKOJIO 
I] — a GOH, 11 aa He. IV as Col +5 %. Cpenune pesyab- 


TaTbI HacpileHuaA (a) yrnefi [HAY nu AT Bo BpemMeHu mpHBefenti Ha puc. 2, 
a OTHOCHTe/IbHbIe HacbIeHHa a@/ao Bcex yrvieH — Ha pyc. 3. Ilo sTuM 
KPHBbIM HalifeHbl BpeMeHa MNOJOBHHHOTO HacbileHua (7), OTBeyaloNHe 
a/ao = 0,5, M MO HUM MeTOAOM MOCeLOBAaTeMbHEIX MPHOMMKeHHH BLIYHCJeHbI 
sbdekTHBHBIe KOSPPHIUMEHTH!E BHYTpeHHeli Audpysuu (Ds) U3 ypaBHeHus 
6 n=0o ‘ 7 mn®D opt 
Of Mgt dae ane R? ’ (1) 
n=1 

mpHuem Opasiocb He MeHee 4 WieHOB pafa (cM. Tabu. 3). B Ta61. 3 mpHBeseHnb 
TeMJIOTHI CMAYHBaHHA YrieH PaCTBOPHTeAMH, KOTOpPble ObLIM OMpeseseHbI B Ma- 
JICHbKUX CocyfNKax J[boapa C MOMOMLbIO 6ycHHKOBoro TepmucTopa Tuna T8C2 
C OTKIOHeCHHAMH OT cCpeqHero 3Ha¥eHuaA TopsyKa 0,3—0,4 kaa/r. 
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Kak BHHO, TeloBble s¢pceKTHI CMAaYMBaHHA yrviei KaxKOM 2KHKOCTHIO 
actyT ot yraa BAY xk AT. Tennotpl cmaynpaHusa Bosoli MeHbIe, YeM HeBOJ- 
bIMH %KHAKoctamu. OTBAY x ALI pacter o6bemM MUKpOMOp, MOCTYNHDIX MIA 
oa, a OOWLaA MOPHCTOCTh peskO yMeHbulaeTca (TAG. 1). SHAaYeHHA Go YMeHb- 


M2 -Hb fe 
CO 


300 1000 150 MLA. 


Puc. 2. Kunetuka agcop6unu fioga na yraax BAY u AT (o603Ha- 
YeHHA Te Ke, 4TO Ha prc. 1) 


jaiotcs OTBAY x AT B HanpaBseHHu, O6paTHOM H3MeHeHHIO TeMJIOT CMadHBa- 
ua. Ha KaxKJOM yrvie do yMeHbllaloTca mo psayy pactBoputenet: H2O, CCly, 
gl,, C2eH;OH (cm. Taxxe puc. 1) B cooTBeTcTBHH C MpaBHJIOM 06 yMeHBINeHHH 
ncopouvH c yBeHyeHHem 
ACTBOPHMOCTH BeleCTBa B 
aHHOM pacTBopHtTeue (TaG.I. 
). :Kpuppile a = f(t) aaa 
@KOFO yrs MpOXOAAT OL- 
a Hall [pyro Toke B COOT- 
eTCTBHH CO CTaATHKOM aJ- 
op6unH (pvc. 2), aB KpH- 
bIX OTHOCHTEJIbHOrO HaCbI- 
eHuaA a/ao = f(t) (puc. 3) 
MeIOTCH OCOOeCHHOCTH, CBA- 
AHHbIe C MOPHCTOCTbIO yT- 
eH. 

Ecam no JiamKenepy (*) 
OJIOMKUTb, YTO MepeHoc Hoa 
3epHax Mo cTeHKaM lop 
eT C KOSPPUULMEHTOM Hdp- 


3uu D, uw B OObeme Nop B 500 1000 1500 2000 mun. 
y p.B 
HJKOCTH,  3anOJHAIOULel * 
Opbl, — Cc Koadduuventom  Pke. 3. KuveTHKa OTHOCHTe/IbHOrO HacbiIeHua yraeit 
4 TO Npu re 1 mooxnHo #ouom: aan BAY (a), ana KAJL (6) u_ gaa AT (6) (060- 
My P 3HaueHHA Te Ke, YTO Ha puc. 1) 
ANMCAaTb: " 
De D, oe 
| 
Ds = + Da iP (1 | Bags 2 (2) 
pir 
OrTHomleHue p- sBudeTcA KpHTepHeM yuacTHA MepeHoca BelllecTBa M10 CTeH- 


ll 
4M MlOp OTHOCHTebHO MepeHoca B OObeme Nop ('). Tlonarax, yro Audpysua 
o6beme, TO KpaliHelt Mepe, MaKpoOrlop HeT Kak B CBOOOMHOM 2KUKOCTH, Tye 
padpuruenT Zuddysun Dx, MOYKHO HallHCaTb i. 
| . Dz =Dxé, (3) 
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rye € — steKTHBHAA NOPHCTOCTh 3epeH, 3aMOJIHEHHBIX *KULKOCTHIO; T — Koad: 
(PuLHeEHT acopOluMu, XapakTepH3yIOUM B HalIMX OMbITAX eMKOCTD | Ma 3eper 
yrid B OTJMYHE OT OOBIYHOH XapaKTePpHCTHKH EMKOCTH afcop6eHTa B 1 MJ Ko- 
JOHKH C WHXTOH. B wammx onpitax T =a,6/Cy (4), rye 6 — Kaxkyutniics 
yleJbHbI Bec yruis. Mcnomp3ya (2) u (3), Hamuuemn: 
Dee HO ik 
De =F (14+ 545). 6 


*K 


Tlonaraa, uTo npH aqcopO6unn Hosa u3 Bob 9dpeKTHBHAA NOpHCTOCTh yruver 


6yleT MaslO OTJH4AThCA OT BLINHCJIACMOH TO YAeJIbHbIM BeCaM, MbI HALIM, MOJIb- 
Bee USL 
3YACb 3HAYeHHAMM € H3 TaO/. 1, 3HaYeHHA: —-, p> MH Da (Ta6a. 3). 
2K 
D,& 


Tipu aycop6uuu fioxa u3 BosbI Bcergqa = 3HauNTeIbHO MeHbute D4, a Da 


BeJIMKH M HeMHOTO yMeHbIaloTcA OT BAY xk AT. Kputepuit nmoBepxHoctHoro 
DT 
flepeHoca ;—, CHJIbHO Bospactaet oT BAY k AT’, noromy 4To ¢ yMeHbUeHHeM 
mas D8 
NOpHCTOCTH yrvieit 3Ha4YeHHe 4>- YMeHbUIaeTcA NOTH BS pasa. P 
& 


IIpu aqcopOunn HS HEBOAHBIX Cpeq, HaOGopoT, D.g OKasaHCcb MeHbUIe aie 7 
OueBHAHO, MOJIEKYJIbl STHX HKHAKOCTeM, acopOupyxAch Camu, OOpasyr1oT pa3sHon 
TOJIMLMHbI aCOpOMHOHHble CJIOH, BCJeACTBHe YEFO TOPMO3SHTCH MepeHoc He TOJIb- 
KO lo creHkKaM nop (D, 61M3KH K 0), HO 3aMeIneTCH AMpy3sHA H To OObemy 
Nop 3a C4YeT «YMeHbINeCHHA CBOOOAHBIX TIpocBeToB Nop». BosMoxHO, YTO B 3TO 
3aMe@JICHHH CKa3bIBaeTCH HeOOXOAMMOCTb BBITeECHEHHA XKUKOCTeH H3 Nop 
npu Wupdby3un B HUX iowa. Ecau npHustb D, ~ 0 B ompitax c 6eH30JI0M, TO, 

Ds 
npHpaBHHBaw = ~D., MO*%KHO HalHTH 9c:peKTHBHY!O MOPHCTOCTb yrvielit 8’ 
laa BAY, KAJ] u AT ona oka3asacb paBnon: 0,60; 0,26; 0,20, a orHomenue 


& e 
a1 2s 2,50 u 2,75, T. e. AA MeHee NopHcTHIxX yruieH BauAHHe CeHe Ha 


«YMeHbIIeHHe TMpOCBeTOB Top», eCTeCTBeEHHO, OKa3a/10Cb OOJIbIIMM. 

BuarosapsA pa3vIW4HiO OCHOBHOrO MeXaHH3Ma MepeHoca Hosa B Nopax yrvieH 
IPH acopOunh H3 BOLbI HM U3 HEBOAHDIX AKUAKOCTeH, OUCH PasJIMYHO CKA3bIBaeT= 
CA BJMAHHe Mopuetoctn yruieH. pu agcop6unn u3 Bosh! D.» MaslO 3aBHCAT OT 
MOpHCTOCTH, TaK KaK lepeHOC B OCHOBHOM HJleT lo cTeHKaM Nop, a Da, oKa3a- 
JIOCb, MaJIO 3aBHCAT OT posa yrue. IIpu agcopOunu u3 CeHe (u 43 cnupta) Dag 
CHJIbHO 3aBHCAT OT pola YIvIA, TAK KaK B 9THX CJIYYaAX TIaBHbIM BHOM MepeHo-= 
ca ABJIAeTCA Ludppy3HA 10 oObemy Mop, onpelessemaa 3HayeHHeM tee KOTOpoe 
OT yrJIX K YIJIO MOXKET H3MeCHATLCA B HECKOJIbKO pas. I]o-BuHMOoMYy, MIpH ag: 
cop6unu Homa v3 CCla noBepXHOCTHBI MepeHoc He COBCeM yTPayHBaeT 3HaveHHe 
Kak B Calyuae agcop6unn u3 CeHe u us C2HsOH, Onarogapa yvemy pasanuua D 
Ha pa3HbIX yrJIAX OKA3aJIMCb CrJla2%KeHHBIMH. 

Bo BHyTpHanddpy3sHoHHOM NepeHoce Hoa MpM acopOuMu ero 3 BOJbI Ha 
yIJIAX TJI@BHbIM BHJOM ABJIACTCA MOBeEPXHOCTHBIH TepeHoc (Mo CTeHKaM Mop). 
OTOT M€XaHH3M TepsxAeT CBOe 3HaYeHHe MPH aCopOmMN Hoa H3 HeEBOAHBIX Cpe) 
(CCl,, CoH;OH u C,Hg), oco6eHHo 43 GeH302a uM cmupTa. B 3THx caryuanx, 
mpeoOialaeT Zudpy3uA Hosa no o6bemy Mop, BcJescTBHe Yero sipibeKTHBHBIE| 
KoIppuuHenTh! Mudpdy3HH MOryT CHJIbHO H3MeHATLCA JIA Pa3sHbIX yrueh By 
3aBHCHMOCTH OT HX 3:PPeCKTHBHOM NOpucTocTu u acopo6mHoHHoH cnoco6HocTH. | 


TaraHporckult payqHoTexHuyecKHH HMHCTHTYT Tlocrynuao 
5X 1960 


IMUTMPOBAHHASH JIMTEPATYPA 

1jl.1l.Tumogees, Yen. xum., 29, No 3, 404 (1960). ® A. H. Xapu Hy 1 
JI.T. CpBunnosa, KX, 80, No8, 1776 (1956). 7A. H. Xapun, B. HW. Bepe 
iLaruu, K@X, 82, Ne 8, 1878 (1958). 4G. Damkéhler, Zs. phys. Chem., A174,# 
222 (1935). aM: | 
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Hokaage Akagemun nayr CCCP 
1961. Tom 137, Ne 2 


XHMHYECKAA TEXHOJIOFHA 
Yceu-koppecnonzent AH CCCP I. MN. BYHMKOB, C. M. POAK u A. M. JMUTPHEB 


K BONPOCY O COCTABE BADKYMETO, TBEPEROLWIEFO 
B YCJIOBHAX BbICOKHX TEMNEPATYP HW JABJIEHHU 


Hamu mpembiyuive TeopeTuyeckHe HM SKCNepHMeHTaIbHbIe HCCe,OBaHHA 
*) mMoKa3ayiM, 4TO B COCTaBe IleMeHTAa, TBepselollero B YCJIOBHAX BbICOKUX 
MMepaTyp HW flaBJIeHHH, OJOKHbI OTCYTCTBOBATb aJIIOMHHaTHbIe COeqHHeHHA. 

Ballo onpeyeseno, TO HU3KOOCHOBHbI€ THAPOCHJMKATHI KaJbUMA ompele- 
M10T TEXHHYECKHE CBOMCTBA UH ABJIAIOTCA JOJITOBEYHIMH HOCHTeJIAMH IIpoOuHo- 
H WeMeHTHOrO KaMHA, OOpasylouleroca B yCJIOBMAX TemMmepaTyp Mo 200° u 
wBeHHA Mo 700 atu. Hu3skoocHopuble rupo- 
(IHKaTbl Kaiba — ToOepmMopuT (C,S;H;), 
SOHOTAHT (CSHo, ig) H PHApocusHuKat CSH(B) — 
pasylOTCA B YKA3aHHbIX YCJIOBUAX BbICOKOII 
MiiepaTypbl HW aBIeHHA HOO TIpH rHuspata- 
AM CM€CH KJIMHKeEpHbIX MHHepaioB CsS (auitTa) | 
C2S (6emuTa) C BbICOKOKPpeMHE3eEMHCTHIM KOM- ct ee 
JHEHTOM, JIHOO TPH B3aHMOeHCTBHU H3BeCTH 
KBaplleBoro MecKa. 

OjHako MIpHMeHeHHe CMecH H3BeCTH H KBap- 
BOrO MeCKa MIpH BbICOKHX TemMepaTypax UH 
IBJICHHAX O€3 CHelHaIbHbIX, Me:HIUMTHBIX 3a- 


eIWIUTeNeH CXBATbIBAHHA HEBO3MO2KHO. to ae a ee 
Crpoenve KpHcTaiMyecKol peuleTKH C3S . 
JIMTAa) TakxKe cmoco6cTByeT ObICTPpOMYy CXBaTBbI- Pue. 1. TepMorpaMMbI o6pa3iloB 


1HH1O ILEMeHTHOH MyJIbMbl Ha ero ocHoBe (’). 
Muib B-CoS (6enHT) SABMAeTCH MHHEpaoM, 


u3 6euTOBOrO KommoHeHTA (B-C2S) 
HM UHCTOrO KBaplleBoro MecKa, aB- 


TOPLIN MeJVJIEHHO THApaTHpyerca axe mpH 
)0° u 700 atu, o6pasyx B cMecH C BBICOKO- 
JEMHE3SCMHCTLIM KOMMOH€HTOM HH3KOOCHOBHbIC 
PME THAPOCHIMKATOB KaJIbILHA. 

B caa3uH c sTHM B 1959—1960 rr. B Hays- 


TOKIaBHpOBaHHBIX mpH 200° un 700 
aTH B TeyeHHe cyToK. J — 100% 
6eHTOBOrO KommoHeHta (B-C2S); 
2 — 70% C25 + 30% SiO2; 3 — 
50% CoS + 50% SiOs; 4— 
30% CyS+ 70% SiO2; 5—15% C2S+- 
+85% SiOz 


)-HCCJIEMOBATeJIbCKOM HHCTHTYTE IleMeHTAa Obi 
V4eHbI TeXHHYeCKHe CBOHCTBA ILeMeHTHOTO 
IMHA, MOJyYeHHOTO H3 cmecH $-CeS c KBaple- 
IM TI€CKOM B yCJIOBHAX TBepZeHua npH 200, 250, 300° u 700 atu, cHaTt 
UBLIe AudpmepenwMabHoro TepMorpadHyeckoro anau3a (J. T. a.) TIpokyK- 
B THApaTaluu M onpeleseHbl CpOKH CXBaTbIBAHHA IL€MECHTHOM MyJIbIbI He- 
ICpeACTBEHHO IPH BLICOKHX TeMMepaTypax M JaBeHun. B KayecTBe OeuTO- 
M COCTAaBJIAIOULeH CMeCH MpHMeHAJICA eweBbIii MaTepHas, MOUTH MOJIHOCTHIO 
CTOAMMHH H3 B-CoS, 

Jina uccseqoBaHuit OeMTOBbIM KOMIMOHeEHT H OHA H3 BbICOKOKPeMHe3eMH- 
BIX J06aBoK — KBapileBbili MecOK — H3MeIbYaIMCb B MaOOpaTOPHbIX wrapo- 
IX M@JIbHUMLax COOTBeETCTBeHHO JO yeJIbHOM noBepxHoctH S = 2700 cw?/r 
S = 2000 cm?/r, no Topaposy. Cmecn 3aTBopsIuCb Ha MoAOOpaHHoM kovMuect- 
BOLI Ip pacnupipe 17 cm. Cpoku cCxBaTbiBaHNA ONpelesAIMCh Ha MpHOope 
_ HemlocpeACTBeHHO B apToKsiaBe mpu 200° u 700 aru. Bpema nauana wu Kona 
BaTbIBAHHA H3MepsAJIOCb OT MOMeHTA NOrpyxKeHHsA CMeCH B aBTOKaB MpH 90°. 


B* 368% 
) 


Ta6amuna 1 


CocTaB cmecH, % Tipounocts, KI/cm? 
Boqo- — 
Ne Riuceraes Hauano Konen T1poqOMKUTeIBHOCTh aBTOKaBH- 
6enHTOBLIH | KpeMHe- OTHOLIe- CXBaTbIBa- | CXBaTbIBa- POBaHHA, CYTKH 
M1. M. | komnonent | 3emucrTpIit ee HHA HHA 
sa 


B-C.S KOMNOHeHT { | D) 


Tipu 200° u 700 aru 


45 
1 10 90 0,39 = = a 
92 
2 15 85 0°39 124. 40m] 9) Se 
143 
3 20 80 0,393) 2°. 20m oO wi 
< af : 303 | 63* |. 67* | .90% 
30 0,39 |1u. 40m.) — — las | sa | Sp 
5 50 50 0,39 — 24. 25M. Be 
/ 484 
6 70 30 0,39 |44. 30Mm.]2 4. 05M. | -—— 
7 80 20 0,39 |44. 50m.)24. 10M. — 
288 ene 
8 100 0 04 |414. 45M./24.23m.} — | | . 
IIpu 250° wn 700 atu 
9 
9 15 85 0,39 as = a 
10 30 70 0,39 — = acl 
Bid 
11 50 50 0,39 — — Bi 
39 
42 70 30 0,39 = = as 
13 | 100 0 0,4 oa for fare 
Tipu 300° u 700 aru 
26 
14 10 90 0,39 |414. 40m./24.20m.] — 
43 
15 15 85 0,39 44. 30M./44.55m.}| —— 
77 
16 20 80 0,39 44. 20m./44.42m.] —— 
: 112 | 24* | 50% 
17 30 70 Oa Vom Aa ke ea 
18 50 50 0,39 -- -- =~ 
19 70 30 0,39 = may co 
20 100 0 0,4 — — ae 


Mpumeuanne. Bo pcex onptrax pacnapp 17 cm. Uncna Haq ueptoi — npouHocTs ua H3rH 
og YepToh — Ha crxKaTHe. : 


* Tannple nonyuenpi np ucnbitanun OOpasuoB 4X4X16 cM." * 
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CkopocTb MofbeMa TemMepatypbl AO 3aaHHolt Haxomuuach B mpeweax OHOro 
uaca. [Ipounoctb onpesensach Ha o6pasuax pa3smepom 2 X 2 X 2 cm u 
4x 4x 16 cm. Uepes 1 — 2 waca nocae uspneyenna o6pas3iloB H3 aBTOKaBa 
OMIpeAeMAICA UX MpeMeJI MPOUYHOCTH Tp u3srHuGe, a OCTABLINXCA MOJOBHHOK — 


npu cxaTuu. TepmMorpammbl cHumasuch ua nupomerpe KypHakosa. 
_ Kpuspie . T. a. (puc. 1, 7) o6pasnop, cocrosmux 13 oLHOrO Genuta u aBTO- 
KJIABHPOBaHHbIX B TeYeHHe CyTOK Iipu 200° u 700 atu, xapaKTepusyloTca SHJO- 


TepMHyuecKHM 9ddektom (780°), 
C.SH (C). IIpu qo6apke k Geauty 
BbICOKOKPe€MHe3eMHCTOrO = KOMII0- 
HeHTa Ha TepMOrpaMMax MOABJIA- 
eTCA 9KZOTEPMHYECKHH SpekT pu 
815—830°, yCTaHaBJIMBaIoulnit 
npucyTcTBue rujlpocuuKata 
CSH(B) c ocHosuoctsw 0,8. B stom 
eyuae B cocTaBe IeMeHTHOTO 
KaMHA HaIMuHe BbICOKOOCHOBHbIX 
PUAPOCHMMKATOB KaJIbIIMA He Ha6- 
WoaeTcs. 

TepmorpaMMBI oOOpa3ioB, aB- 
TOKJIABUPOBaHHbIX B TeveHHe cy- 
TOK mpH 200° u 700 atu, unentuy- 
HbI JIA OOpa3iloB, aBTOKJaBUpo- 
BaHHBIX IIpH TeX Ke yCJIOBHAX B 
Teyenne 2 cyTok. CpoKku CxBatTbi- 
BaHHA HW IPOUHOCTb OOpa3siloB B 
OOJIbUIOH CTeMeHH MeHAIOTCA OT 


4YTO YKa3biBaeT Ha HaMuUHe ruApocuJHKatTa 


Kl em2 
500 Fuac Z- 
4007 3 
300} y 
ce) 
© 2001 2 ~-=-- 
8 = 
& 109 
0 ] =f! ! ee ee ee ee | 
100 $0 80 70 60 50 40 30 20 10% 8-CyS 
0 10 20 30 40 50 60 70 80 90% Si, 
Puc. 2. Cpokv cxBaTbIBaHHA H MpOUHOCTh cMecH 


OeJIMTOBOrO KOMMOHeHTa H KBapleBoro mecKa: | — 
HauaJlO CXBaTbIBaHHA B Yacax BAKyWero mpu 200° 
u 700 atu; 2 — KoHell CXBaTbIBaHHA B 4acax BAMKY- 
mero mpH 200° u 700 aru; 3—mnpepen npouHocTH 
o6pa3l0B MpH CKaTHH, aBTOKJaBHPOBaHHbIX B 
TeueHHe cyToK mpH 200° n 700 aru; 4 — npenen 
TIpOYHOCTH OO6pasloB MpH CKaTHH, aBTOKJaBHpo- 


BaHHbIX B TeyeHHe CVTOK mpH 250° u 700 atu; 5 — 
pele MpOUHOCTH OOpasiloB NPH CKAaTHH, aBTOKJa- 
BHPOBaHHBIX B TeyeHHe CyTOK mpH 300° u 700 aru 


MpoueHTa WOOaBKH BbICOKOKpeM- 
He3eMHCTOrO KOMMOHeHTA (TaG.I. 1). 

Jlo6apka ero kK GeHTOBOMYy 
KOMIIOHEHTY B KOJIHYecTBe 0 20— 
00% HECKOMbKO yCKOpAeT Mpolwecc TBePAeHHA WeMeHTHOH IlyJIbIIbI, yMeHbIUas 
PaspbIB MexK Ay HayayIOM HM KOHILOM CXBaTbIBaHHA, HM CiocoOcTByeT pe3KOMy 
yBeJIM4eHHIO MpounocTu (prc. 2). JlabHetiee NOBbILIeHHe COepKaHHA BbICO- 
KOKPeMHE3eEMHCTOFO KOMIMOHEHTA MIPHBOJMT K MOHH2KeHHIO IPO4HOCTH M 3aMe]- 
J@HHIO CPOKOB CXBaTbIBAHHA, 4TO MO%KeT ObITh OOBACHEHO «pa3zOaBJIeHHeM» 
ONTHMAJIBHOTO COepKaHNA HA3KOOCHOBHHIX FHAPOCHJIMKATOB KaJIbILMA B CTPyK- 
Type WeMeHTHOTO KaMHA. 

XapaktTep W3MeHeHHA MpOuHOCTH B 3aBHCHMOCTH OT COfepxKaHHA BbICOKO- 
KPC€MHe3eMHCTOrO KOMMOHeHTa B CMeCH pH Temmepatypax 200, 250, 300° u 
apieHuu 700 atv OTHOCHTeJIbHO OJMHAKOB. 

YAHHeEHve MpOAOMKUTeIbHOCTH ABTOKJaBHPOBaHUA CMeCH TIpH 200° u 
700 aru fo 7 cyTOK He MPHBOANT K CHW2KeHHIO MpOUHOCTH, 4TO NOATBeEpKAaeT 
Halll pep Lyuve BEIBOALI (7) 0 CTOMKOCTH HHSKOOCHOBHBIX FHPOCHJMKaTOB 
KaJIbluA — TOOepmopuTa, KconoTMTa Hu CSH(B) — B ycuiopuax 200 u 700 arn. 

Tipopefennple uccyieqoBaHuA MOATBepAHIM IesecooOpasHocTh NpHMeHeHHs 
B YCJIOBHAX BbICOKUX TemMepaTyp M aBsleHuli BsvKyIero B-C,S, KoTOpoe B 
CMECH C BbICOKOKPeMHE3EMHCTHIM KOMIIOHEHTOM IIpH MejWIeHHOM TBepeHHH MpH- 
BOUT K OOpas0BaHHiO HH3KOOCHOBHBIX, CTAOWJIbHbIX BO BP€MeHH PH pocwuKa- 


TOB KaJIbUHA. . 
Tocrynusio 
12 XII 1960 


IJMTHPOBAHHAA JIMTEPATYPA 

1Y. B. Kpaspuenxko, A. M. .muTpues u Op., Tp. Hayyno-neca. nucr. ue- 

HTa, B. 13 (1960). 271. Tl. Byauuxkos, C, Posaxk u gp., JAH, 134, Ne 3 

(1960), 8C. M. Poskx, A. M. [murtpues, Haysn. coo6m. Bcecoiosy. Hayyno-ncesn. 

MHCT. WeMeHT. Ipom., 9(40), 1960. 4q«. Lxed@ pu, II] MexazyHapogu. konrpecc m0 xH- 

Muu uementa, M.,'1958. © A. HW. Byaatos, Hosoctu Hedr. Texu., HedpTerpombic1oBoe 
eno, B. 5 (1956). 
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Jloxzayp Akagemun nayr CCCP 
1961. Tom 137, Ni 2 


XHMHUECKAA TEXHOJIOTHA 


A. T. HHAOKHHK 


AMAJIbrTAMHbIM METOJ, MOJIYYEHHA PEAKUX PACCEAHHbIX 
METAJIJIOB 


(II pedcmaeaexno axademukxom A. H. Ppymkunoim 3 XI 1960) 


TloayyeHue PeAKHX PaCCeCAHHbIX MeTAJIJIOB CKJIabIBaeTCA H3 HECKOJIBKHX 
ITANOB: IIPeABapUTeJIbHOrO KOHILCHTPHPOBaHHA, H3BJICEUCHHA MeTaJIJIOB H3 KOH- 


{lCHTPpaTOB H padunupoBanHA «CEPbIX» MeTaJIJIOB JO BbICOKOH CTeMeHH YACTOTHI 


(*,*). Han6oabuime Tpy{HOCTH BCTpeyaeT BTOPOH ITA BCIeACTBHE OMHOBPpeMeHHO 
MIpOTeKalOWlHX pOLeccoB coocaxKeHUA, CTAapeHHA OCAKOB, KOJIJOMLooOpa- 
30BaHHA H Ap., BbISbIBaIONHX HeOOXOAHMOCTb MHOrOKpaTHOrO MepeocarKe- 
HHA, 3aTpaT peaKTHBOB HM MOTeplO peAKHX MeTAJIVIOB. 


Jia ycTpaHeHua 3THX HEMOCTATKOB [pekiaraeTcA aMaJIbraMHbI MeTON H3-— 


BJICYeHHA WH pacbHHHpOBaHHA peKHX MeTAJJIOB, IIPHHUMMbl KOTOPOrO OCHOBaHEI 

Ha: a) 3HAYHTeJIbHOM PaCTBOPHMOCTH 3STHX Me- 
bec. % Tal0BB pTyTH (In~75%; T145%; Ga~2%); 
6) YyCTOHYMBOCTH aMaJIbraM 93THX MeTAaJI- 
JOB B BOJLHbIX pacTBOpaXx; B) OTCYTCTBHH XH- 
MHY¥eCKOrO B3aHMOJeHCTBHA Me*KAy MeTaJ- 
JaMH WH pTyTbiO; Pr) OObUIOM MepeHanpsAxKe- 
HHH BOLOposa Ha aMasbramax (*), MO3BOJIAIO- 
UleM BeCTH peaKUHH B JOCTATOUHO KHCJIbIX 
cpeqax; 1) OobuoH Audpy3snuH B aMaJibra- 
max (*), MO3BOJIAIOLLeH MPHMeHATL 3HAUHTeJIb- 
Hbl€ MJIOTHOCTH TOKa; e) CTporol mocseqoBa- 


= 
Ss 8 


8 
mm 
a 


40 


Codepx. memannol 6 pacmbope 


B aMaJIbraMy HW H3 aMaJIbraMbl B pacTBOp; 
%K) OAHOPOMHOH (UAeabHO PlaqKOH) NoBepx- 
HOCTH aMaJIbraM MH MAaJIOH MvIoMlaqu pasjesa 


i 


—— 


TeJIbHOCTH B Mepexole MeTaJIJIOB H3 PpaCTBOpda - 


ne 


C pacTBOPOM, Y4TO HCKJIIOUaeT noOouHble pe ‘ 


Puc. 1. CyabugHoe paszerenve aKiHH (acopOlMto, naccHBallMio, oOOpasoBaHHe 

EE Be ere TaJIbBaHHYeCKUX 3JIEMeHTOB H Jp.) H OGyc- 

JIOBJIMBaeT MOCTOAHCTBO NOTeHIMasla CHCTEMBI; 

3) OOJIbUIOM y@JIbHOM BeCe PTYTH H AMAJIbTaM, MO3BOJIAIOM[EM KOJIJIeKTHpO- 
BaTb 3HAYHTeJIbHbIe KOJIMYeCTBA MeTaJJIa B HeOOJbINOH OObeM aMaJbrampl (Cc 
nomoubo | a Hg Ham yaBasiocb CKOHWeHTpHpoBaTb ~10 xr In). 

CylHOCTb aMaJIbraMHOro MeTOJa MOJLYYeHHA PeAKUX MeTAJIJIOB 3aKOUaeTCA 
B TlepeBojle HX H3 paCTBOPOB B aMaJibraMy WeMeHTaliHeli Ha aMaJIbramMax MeTAaJI- 
JIOB Govlee IEKTPOOTPHLATeIbHBIX MO CpaBHeHHIO C H3BJIEKaeMbIMH peKHMH 
MeTaslaMu (HanpuMep, Tl na Zn|Hg uuu Cd | Hg; In na Zn|Hg; Ga na Na/Hg). 

M3 nouvly4eHHbIX aMaJIbraM MeTAJIJIbI H3B/IEKAIOT IJIEKTPOJIHTHYeCKUM (aHOJ- 
HbIM) PaCTBOPeHHeM C OJHOBPeMeHHbIM BBIeJICHHeM PeAKOFO MeTaJIJIa Ha KaTO- 
ie. Bompocbl aMajibraMHOH MeTaJJIyprHH IWBeTHBIX (H HeKOTOPbIX peKHX) 
MeTaJIJIOB OCBeLeHbI B HTepaType (°-1°). Mbi ucceqoBasIM Mpolleccbl aMaJIb- 
raMHoro nowyseHua U papuHupoBanua In u Ga. O meTose nomyueHHA TaHA 
cooduleHo B paGotax (1, 1%). 

Ha puc. | noKa3saH mponecc cybPpuAHOH OUMCTKH MHAHEBbIX PaCTBOPOB OT 
mpumecei. IIpu qo6anenun ZnS nepspimu ocaxyaotca Bi, Cu, Sb, As u apyrue 
fIpHMecH, Tocwie 4ero CBA3bIBaeTCA HHIHH. 
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: 


| " 


Ha puc. 2 u 3 nokasaHbl nMpouecchl u3BIeYeHHA B aMasIbraMy HHUA C Mo- 
fOllb10 aMasibrampl Zn | Hg u ranma c nomompio Na | Hg *, 

BesefctTsve 61M30cTH noTenwuatos In u Cd, (a, In = —0,58, a), Cd = 
= —0,60 B) noceqHui colmemeHTHpyetTca C HHAHeM. OfHakO 43 CepHOKHCJIbIX 
pel, cofepxallux HU30bITOK CyJIbcpaTHbIX HOHOB, 3TH MeTAJVIbI pasflesAIOTCA 
(oumuectTBeHHO (7). CaBur noTeHuMasa HHIMA OOycOBJIeH OOpa3s0BaHHeM KOM- 
[(e€KCHOrO HHAMeBOrO aHHona (In(SO,),)~ (24). 


mée/f 
ye 40 
D 
Q 
84 Su 
iS § 
S Ru 
x! S 
~ Ss 
3 mS 
2 S46 
S & 
N S 
ee / S 6 
= a 
r ss S 
f 3 S 
we; = Sg 
/ Pia a Ss 2 6 60 8 00 120mun 


Puc. 2, WUspneyenve untua u3 pac- Puc. 3. Vapneyenne ranmua U3 pacTBopa Cc 
_ TBOPa C MOMOIMLbIO IWHHKOBOM aMaJIbra- TOMOILbIO HaTpHeBoll aMasIbrambl (T : x = | : 20) 
Mb (T : K = | : 20) 


Uccnefqopanve xoja nosApv3allMoHHbIX KpHBbIX aMaJibraM In, Bi, Pb, Cu, 
nH Zp., BbINomHeHHOe E. B. 3parompeKoli, NoKa3a0, YTO AIA CesIeKTHBHOTO 
lepexojla H3 aMaJIbraMbl HHIMA JyuUlel Cpeol ABAeCTCA COMAHOKHCIAA (JO CUX 
IOp H3y4asacb cpeja cepHoKucwian (1°)). B coAHOKHCION Cpeze C MIpHMeHeHHeM 
IHOJHOM MOTHOCTH ToKa oT 0,05 yo 0,1 a/cm® npu ucToueHuu In B aMaibrame 
io 4—5% mpoucxoszuT moHoe orjese- 
ive In OT MpHMeceli c MOy4YeHHeM Ha 
caTone >90% In cekTpasbHO YMCTOTO. oon | 
laxKe Mp COOTHOMIeHHM B aMasIbraMe _ ombira, | 50° rae ‘90° 
m:Bi=1:1 (In — Bi — untepme- a sag na 
amMueckoe coesqHHeHHe (1°)), HHIHH 


Ta6auna 1 


lerKO MepeXOZHT B pacTBOp JO uCTOULe- ©) heeeeet | ee ane 

IMA eFO B aMaJIbrame Jo ~5%, mocue 120 Hesnauut. | 3ametuo | 0,001 r 
1% bl 

lero OH HauHHaeT oKuCcaTEcA. Jia 300 a aeewes 0,001 r | 0,002 r 


sLIACHCHHA BO3MOXKHOTO 3arpA3HeHHA 
(HAMA PTyTbIO Oblia UccMefoBaHa JleTyuecTb Hg u3 HHAMeBOM aMaJIbraMbl Mod 
IEKTPONHTOM. Onpexenenue Hg npososusoch KkoOpHMeTpHyecku (Ta6s. 1). 
Tloq cnoem pacTBopa pTyTb H3 aMaJIbraMbl 3aMeTHO MCIapAeTCA JIMIIb Ip 
emilepatype 50° 4 mpoJosKUTebHOCTH OMbITa 5 ac. 
Ta6muua 2 


Ilpumecu In cpipey, In otpadunupos. || IIpumecu} In cpipey In orpamunupos, 
Fe 10-#% HesHauntT. caepbl Sb Cneppl He o6Hapyx. 
Zn 10-2% He o6Hapyx. Cu » > > 
Cd 10-39, > > As > » >» 

Pb 10-7% > » Bi » >» > 
Sn 10-2% > > Hg He o6Hapyx. _ 


B 3aksu104eHve MpHBOAMM XapaKTepHCTHKy OTpadMHMpoBaHHOrO MO aMaJIb- 
‘aMHOMYy MeTOLy MHAUuA. Metox aHaiu3a — CileKTpaAbHEl (Tabu. 2). 
eens! 
* [leMeHTauHa ralua Ha HaTpHeBOi aMa/lbraMe M3y4asacb CoBMecTHO c T, T. Mutiopesoii, 
1. C. Uaycom, a nosxe —c 3. B. Iextep. 
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VispecTHo, TO C yBesMYeHHeM YHCTOTHI MeTasa MajlaeT ero CONpOTMBIeHHE, 
pacteT JIMHa CBOGOAHOrO MpoGera A d/1eKTPOHOB (KOTOpasn pacTeT TakxKe C OHH) 
XKeHHEM TeMMepaTypbl) WM YyBeIM4YHBaeTCA MOKAa3saTeb CTemeHH pH 7 B TemMe) 
paTypHoii 3aBucuMocTH 9eKTpoconpoTuBseHuA S = AT™ (1"). 

Iposepxa uncrortst In 6bia mponsBeyena pusuyueckumu metojamu B. V1. Bep 
KuHEIM UB. H. Anexcanyzpospim. OHM H3MepHJIM OCTATOUHOe CONPOTHBJIEHHE} 
JWIMHY CBOGOAHOFO MpoGera 3EKTPOHOB H TeMMepaTyPHy!0 3aBHCHMOCTb CoNpo 
TuBeHua (17), PesyibTaTbl STHX H3MepeHHii MpescTaBsenbl B TAaON. 3, Tam mi 
IIPHBeAeHbI XAPAKTePHCTHKU HHAHA HEKOTOPHIX 3apyOexKHbIX PUpM. 


Ta Gorn ia 3S 


OcratrouHoe 
COMpOTHB- Ry, 90 
O6pasub! HHAWA enue —— ei gs A, MM n 
ai fie Raoe 
R29" 
MOHX AH YCCP 4,05 8,0 0,50 5 
«Sachtleben» Co = 130 — 160 = poe 
«Corporation Amerika» (18) 20 ~ 30 0,063 ef 
(upu 3°K) 
J. Mattey & Co» (19) 3,0 7,05 ; 5 
(npu 0°K) 
«Tadanac» brande (29) 5,2 9,2 0,45 5 
(apu 0°K) 


CpaBHenle pa3Hblx OOpa3iloB HHANA (Tab. 3) MOKa3bIBaeT, UTO HHAMH MOCIE 
aMA@JIbrTaMHOH OYHCTKH ABJIACTCA OJHHM U3 CaMBIX YMCTHIX H3 YMCA H3BECTHHIX 
B JIMTepatype. 


MucrutyT o6mel u HeopraHHyeckoli XxHMHH Tloerynuso 
AkayemHH Hayk YCCP 13 X 1960 


UMTHPOBAHHAS JIATEPATYPA 


ix Hik, Tp. mMonogprx yyenpix, Kuis, 1941, crp. 91. #0. T. Him 
. xim. AH YPCP, 8, B. 2,7(1946), % A. H. Opym«uu, B.C. Baron 
oda, b. H. Ka6anos, Kuneruka sektpozHbix mpoueccos, M., 1959, 
Ha B MeTasax, M., 1958. 5 E. Kuss, Angew. Chem., 62, 519 
hn, Oster. Chem. Ztg., 49, 15 (1948), *R. Macmullin, Chem, 
Progr., 46, Ne 9, 20 (1950). *® A. Gaumann, Schweiz. Arch., 10, 337 (1955) 

Oo BCKHH, PTyTb H aMmaJibraMbl B BJIEKTPOXHMHYeECKHX MeTOMaX aHaJH3a, 
°M. T. Ko3a0BpcKkuit, Xum. HayKaunpom., 3, Ne4, 439 (1958). 
T. Kosaoscxunk, B. Mc. Hnxntwomenxo, C. Tl. Byxman, M. B. Hog 

ex, B. A. Ceprueuko, AH. 3. Manxuu, Lpsernnie merannn, 1, 30 (1958). 
2A. A. Wlokoa, JI. ® Kosun, Yxp. xum. xypH., 25, B. 2, 249 (1959)) 
3A. T. Huxunk, H.C. Uayc, Brun. ns06perenni, 6, 77 (1958); Ast. csun. Ne 113758 
oT! 23 1Ve1obr, 4H. B. Akceappyg, Yxp. xum. xypH., 21, 457 (1955). 
© TT, TI. Is 6, LUpernpie meranip, 8, 40 (1958). 16M. T. Ludwick, Indium, N. Y., 
1950. 17 JI. C. Kau, B. Tl. Jlasapes, A. WH. Cynzosunos, Kypu. 9kcnepHmen- 
TaJIbHOH H TeopeTHuecKoH Pu3HKH, 18, Ne 9, 825 (1948). 48H. Meissner, R. Zda- 
(1988) Phys. Rev., 109, Ne 3, 681 (1958). 19 I. L. Olsen, Helv. Phys. acta, 31, Ne 7, 718 
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Lornxagn Arkanemun nayr CCCP 
1961. Tom 137, Ns 2 


XHMHYECKAM TEXHOJIOFH # 


JI. H. CTECHK, JI. H. AKHMOBA u A. A. ATIHH 


OMPEAEJIEHHE WAPHHbI 3OHbI PEAKILHH HW MAPAMETPOB 
AETOHAWMOHHOU BOJIHbI CNJIOWHOLO B. B. 


(ITpedcmaeaeno arademuxom B. H. Koxdpambesoim 29 X 1960) 


J,eToHauuaA B3pbIBYaTOrO BellecTBa (B. B.) MpescTaBsAeT co6oi pacnpoctpa- 
HeHve MO HeEMY YapHOHM BOJIHMI, COMPOBOMKAaloUleHcA XHMMYECKHM peBpallleHH- 
€M BellleCTBa, KOTOPOe MPOHCXOHT B TeyeHHe OMpeleeHHOrO MpOMexkyTkKa Bpe- 
MeHH B HeEKOTOpOM cyloe B. B. [Jo WIMpHHOl 30HbI XHMHYeCKONH peakIHH MOHHMa- 
eTCH PacCTOAHHe MexKAy PpOHTOM yJapHOli BOJIHbI H MocKocTbIo Uenmena — 
Kyre. 

B pa6ortax (1,”) 6bula H3MepeHa WIMPHHa 30HbI peaKILHH HEKOTOPBIX B. B. Cyll- 
HOCTb HCMOJIb30BaHHOrO B 9THX PAOOTAX MeTOJla 3akIOUAeTCA B OMpeeleHHH 
MpoduiA MaCCOBOH CKOpOCTH W B MeTaJIMueC- 
KOH IVIaCTHHKe, ABHraouleHicA nok MeicTBHeM 
B3PbIBa 3apsjla UCCJIeAyeMoro B. B. OKCiHepHMeHT 
CBOJHTCA K ONpeseNeHHIO HayaJIbHO CKOpOCcTH 
JBYKeCHHA W CBOOOLHOH MOBepXHOCTH MeTaJIJIH- 
YECKUX IJIACTHHOK pa3JIM4HOH TOJIMIMHbI. Panee 
ObIIO yCTaHOBeHO, TO w = 2u (*). Ec yyap- 
Had ajMaOaTa MeTalJia HM CKOpPOCTb eTOHalHH 
B. B. H3BeECTHbI, TO MO?KHO BbIYHCJIHTb WIMpHHy 
30HbI XHMHYeCKOH peaKIHH. OKcrepuMentanbHo Pk. |. Sapucumocts maccosoit 
YcTaHOB/IeHO, 4TO KpuBad u = g(5) (6—Tommn- “POETS BUR ERM OF TOMIRHHEE 
Ha MeTaJiia) HMeeT H3JIOM B HEKOTOPOM TOUKE. 

CuutaeTca, YTO MaCCOBaA CKOPOCTb MeTaJJIa B 
TOUKE H3JIOMA OMpeMeAeTCA aBJICHHeM HM MACCOBOM CKOPOCTBIO MpOLyKTOB Je- 
TOHAWMU B MwocKocTH Uenmena — PK yre JeTOHaMOHHOK BowHbI. Wnpuna 30nbt 
XMMMYeCKOH PpeakKWHH BbINHCJIAeTCA MO PopMyvie 

ee, pul ee te aly (1) 
1(u+c—V) 


rie 6 — TOMUMHA MeTAIIMYeCKON MaCTHHKH, NPM KOTOPOH MpowCxoLUT u310M 
KpuBon u = g(d), D — ckopoctTn eToHanun, D, — cpeqHAA CKOpOCTb yapHoii 
BOJIHBI B MeTaiIe Ha yuacTKe D, V — cpeHAA CKOPOCTbh ABMKeHHA PpaHHItbl 
3. B.— MeTAJII, UW HW C — MACCOBAA CKOPOCTb HM CKOPOCTb 3ByKa B MeTaJJie Ha ray- 
uHe b, 
| B wattle pa6ote Obiia U3MepeHa WIMpPHHa 3OHbI PeaKILHH B JeTOHAHOHHO! 
30IHE CIVIOMWIHOFO B. B., IWIOTHOCTh KOTOPOrO IIpaKTH¥eCKH PaBHa ONTHMAJIbHO- 
wy 3HaueHHIO. B KayecTBe TaKOPO B. B. OblJI B3AT OasJIMCTHTHBIM MOpox Mapku H, 
3 COCTaB KOTOPOrO BXOJUT OKONO 27% HUTPOrMMepHHa. SapsbI MOpoxa ume 
jdameTp 40 mM, BbicoTy 60 mM H H0THOCTD 1,58 r/cm®. Tlopox HHALHMpoBacA 
IMH30BLIM 3apAQOM, OGeCMeuMBaBLUIMM MJIOCKHU GpoHT AeToHanwuu. CKopocts 
leToHauuu coctapasnsa 7010 m/cex. 
 B onpitax Obl HCMOb30BaHbI WlaCTHHKH W3 aJIOMHHHA, yapHaa ayna- 
Jara KoTOporo usBectua (*). TomuiHHa wacTHHOK H3MeHAacb OT 0,3 fo 5 MM. 
bu KAKO TOMUHHE WaCTHHOK MpoBeseHo 10 5—7 onbitoB. OwiM6Ka u3Mepe- 
[it MACCOBOM CKOpoCcTH CocTaBIAA 2%, LA WIaCTHHOK Tose 1 MM, u4%, AA 
jOulee TOHKUX MaCTHHOK. ; 
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Pe3yuIbTaTbI OMbITOB TpelCTaBJeHbI B TAO. lH Ha puc. 1. 3HayeHHe macco- 
BOli CKOPOCTH aJIIOMHHHA Ha CaMOH TpaHHlle C MOPOXOM BHINHCJIeHO H3 H3BeCT- 
HbIX YLapHbIX auaOaT HeLeToHUpyrollero nopoxa H (°) uw asoMMHHaA. 

V3.10M KpHBor W = ¢(d) MpOHCXOLHT NpH TOUIMHe MacTHHKH 0,85 MM. 3Ha- 
yeHHA BCeX BeJIHYHH, BXOJAULHX B dopmyvly (1), MpHBosATcA HH*Ke. CKopocTb 
3BYKa B aJIIOMMHHH BbIMHCJIeHa H3 MPpOM3BOAHOH OT yapHO auadarbl aIOMHHUA 
D, = 7520 m/cex, V = 1730 m/cex, uw = 1360 m/cex, c = 7590 m/cex. 

BuluHcieHHe WIMPHHbI 3OHbI peaKILHH Jao pesysbTaT 0,12-++0,4 mM. 

Mopmy.ia (1) He y4HTHIBaeT OTPaKeHHA JeETOHALHOHHOH BOJIHbI Ha rpaHulle 
B. B.— Meta. B paGote (?) Obluia NOcTpoeHa 3aBHCHMOCTb, CBA3bIBAaIONLaA H3- 
MepeHHoe 3HaveHHe IIMPHHbI 30HbI pe- 


Ta6Omuua i = 
akKIHH C JMHAMHYeCCKOH %2KeECTKOCTbIO 


B. B. H MeTaJlJIa. Jivnamuyeckan 2KECT- 
TonutwHa | Maccopaa TonuuHa | Maccopaa KOCTb — Mpov3spbesenve HauvaJIbHOH ILJIOT- 
1lacTHH- | CKopoctTh, WwacTHH- | CKOpocTb ° 
KH, aM fem ea, aca} Mfees HOCTH H CKOPOCTH yapHOH BOJIHI (05D). 
Mcnoub3ya 3TY 3aBHCHMOCTb, MO%KHO 
an ompeseJHTb UAMpPHH HeEBO3M ULeCHHOH 
0,00 2100 1,38 1340 P ind | ake! y 
(30 1700 1.95 1320 30HbI peakIHH B NOpOxe 5 e BeJIHOH- 
J, od ye oe 2 
0,59 4500 2,90 4260 Ha OKd3aJlaCb PaBHOU DAas.S MM. 
0,74 1400 5,00 1230 Ilpopezenupie HaMH OJIbITbI MO3BO- 
1,00 1330 JIAIOT ONpPeXeIHTb TakyKe TMOJIMTPONY 


MIpoLyYKTOB AeTOHaMH nopoxa H wu ma- 
paMeTpbl JeTOHAWHOHHOM BOJHbI. MeToyuka 9THX BbIMHCJICHHH M3/lOxKeHAa B pa- 
6ote (°). Ilommtpona mpoykKToB JeTOHaHM MMeeT CJIeMyIOllee BbIPaxkenne: 


P =7,4-10 p*8 Gap. (2) 


Huxke MpHBOAATCA BeIHUHHbI, XapaKTepH3ylOulWe COCTOAHHe BelllecTBa 
B mmockocTtH Uenmena — )Kyre JeToHaiMoHHOH BOJHbI: P = 204-10° Oap., | 
p = 2,14 r/cm®, c = 5160 m/cex, u = 1840 m/cex. | 
CpefHee 3HaueHHe MaCCOBOM CKOPOCTH UW B 30He peakUHH B 1,25 pasa TIpeBbI- | 
ulaeT 3Ha¥eHHe Ww B MuocKocTH Uenmena — )Kyre. Tenepb Mbl MOXKEM BBIUHC- | 
JIMTb BPEMA XHMMYeCKOH peakwHH Nopoxa H B JeTOHAalMOHHON BOUIHE Sth 


cbopmyuie ¢ = a/(D — u), KoTOpoe oKa3asIocb paBHbIM 3,3- 1078 cex. 

Kpome Toro, HaMH olpefejieHa BeH¥YHHa KPHTHYeCKOTO JMaMeTpa dxp 
‘cmuowHoro mopoxa H. KputTuyeckuii WHameTp paBeH 28 mM. 

CornmacHo IO. B. Xaputony (°), cymlecTBOBaHHe KPHTHYeCKOTO [MaMmeTpa- 
O6yC.IOBeHO pasOpacbIBaHHeM M3 30HbI peaKILHH He ycleBllero MpopearHpoBaTb 
B. B. BenwunHad,, MO NOpAAKY BeJHUHHbI LOJDKHa ObITb PaBHa IIpOH3BeeHHIO 
ct (Cc — CKOpOCTb 3ByKa B MpOAykKTax JeToHalHH), T. e. dxp MO NOpAAKy BeHUH- 
HbI paBeH WIMPHHe 30HbI peakWHH. B pabortax (?,*°) 6b11I0 MOKa3aHO, 4YTO OTHOILE- 
HHe d,»/@ JIA 3aMpeCCOBAHHbIX HW HACbIMHbIX 3apAOB NOPOWKOOOpPasHOro B. B. 
paBHO pHMepHo 10, mpHuem c yBeJIHYeHHeM MJIOTHOCTH 3apsjja 9TO OTHOLICHHE | 
Bospactaet. B Hatem cylyuae OTHOMeHHE d,,/A paBHO mpumepHO 200. Kpome To- 
TO, Hy2XHO HM€Tb B BHJLy, YTO CKOPOCTh JeTOHALMH CIJIOWIHOTO MOpOXa He 3aBH- 
CHT OT MameTpa 3apsya (7). Kputuueckaa CKOpocTb MpakTH¥eCKH He OTMMUAeT- 
CA OT HeasbHOH. Orcioya culelyeT, YTO 3aTyXaHHve JeTOHALHH MpOHCXOAUT Mpak- 
THYeCKH 6e3 pas6pacbiBaHHA HeMpopearnpoOBaBllerO BeleCTBa H3 3OHbI peaKUHH. 
Bee »Ke HECOMHeEHHO, 4TO 3aTyXaHHe JeTOHALLMH BbISbIBACTCA PayHaJIbHbIM pac- 
INMPpeCHHeEM MpOAYKTOB eTOHAHH, MpOHCXOAAUHM C KpaeB 3apsya. OpnaKo 
pPaclIMpeHHe BellleCTBa BHYTPH 3apsja He MOMKET ObITb BbISBAHO IIPOBHKeHHEM | 
BOJIHbI paspexKeHHA B yOb 3apsAya, TaK KaK 3a BPeMA PeaKUMH BOTHA paspe- 
XKCHHA MpOHMeT HE3HAUMTEIbHYIO YACTb Pasuyca 3apsAfa. | 

Uszectuo (*), uTo paciuMpeHve MpOLyKTOB JeTOHAaMH C NOBepXHOCTH 3apAya 
BbISbIBAeT HCKPHBJIeCHHe Je€TOHAWMOHHOTO *pouTa. KpHBu3sHa *PpoHTa yBewIHyH- 
BaeTCA C YMeHbIeHHeM pafHyca 3apsya. I]pu mpoxowkeHun yepes HCKPHBJIeH- 
HbIii (PPOHT eTOHAILMH MOTOK BelleCTBa CTAHOBHTCA PaCXOAMHMCA, T. €. 3a 
(PpOHTOM BBIMYKJIOH TeTOHAIMOHHOM BOJIHbI paMasIbHoe paciiHMpeHHe BellecTBa 
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POHCXOANT MO BCeMy CeYeHHIO 3apsfa, HE3aBHCHMO OT IlyTH, MpOMeHHOTO BOMI- 
oH paspexenHHa. [IpH HeKOTOpOH KpHBU3He (PpOHTa aBsIeHHe MalaeT HAaCTOVIb- 
O, 4TO JlaIbHeliee pacnpocTpaHeHHve AeTOHALHH CTaHOBHTCA HEBO3MO%KHBIM. 


WxctutyT xHmMHyueckol (cbu3sHuKu Tlocrynusio 
Axkayemuuw Hayk CCCP 26 X 1960 
IMTHPOBAHHAA JIUTEPATYPA 
Vemuri, &. Houston, J. Chem. Phys., 23, 1263 (1955). 2A. H. Dpéman, 
. ©. Tloxua, JAH, 127 “NG , 1245 (1959). J.B. Anbtmyuwaep, K. K. pa lat 
A. BakaTosa, 


UKOB HOp., KOTO, 34, B. 4 (1958). 4J1. B. Anbrmyuep, A. 
Tpyuun, JAH, 121, sce ee ate A Ane Vey Cer ecinics Ee Ky lea: 


ay JIAH, 137, Ne4 (1961). © A. H. Lpémun, I. ©. Moxna, JAH, 128, Ne 5, 989 
JijsHa 4 Core ci KAAT, Noa etod 


M59) eee een. Amauu, HH. JL. Kocrtun, : 
1961). ® H. Eyring, R. Powel! etal., Chem., Rev., 45, 69 (1949). ®10. B. Xa- 
HTOH, C6opH. Bonpocst TteopHH BB, Hay. AH CCCP, 1947. 1° JI. H. Crecuk, 
lf H. AKuHMoBa, K®X, 33, Ne 8, 1762 (1959). 
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A oxaaye Akagemun nayk CCCP 
1961. Tom 137, N 2 


PEOJOT HA 


E. ®. BEJIEBUY 


HOBOKACNHMCKHE OTJIOKEHUS B CEBEPO-3ATIAJHOU 
YACTH NMPEJYCTbEBOFO MIPOCTPAHCTBA BOJITH 


(ITpedcmaeaexo axademurom H. M. Cmpaxoeoim 29 VIII 1960) 


J\A BBIACHEHHA XapakTepa HOBOKAaCHIHIicKUX OTMOxKeHH B IIpeqyCTbeBOM 
poctpauctse p. Bourn, B ero cepepo-3anagHoi uacTH, Ha akBaTopuu AcTpaxaH- 
KOPO 3aMOBeJHHKa, OblIO MpOOypeHo ceMb CKBaxKHH (puc. 1). Bypenue mpous- 
OJMIOCb PYYHbIM YapHO-BpalllaTeIbHbIM 
TaHKOM C JlepeBAHHOrO HacTHJIa, yKpel- 
€HHOrO Ha MOHTOHaX. OcTpoBa, mMexKLy 
OTOPbIMH HaXxOAATCH CKBaxKUHbI NoNe 5, 
u 7, MpeycTaBaAioT coOoIo yuacTKH Ha 
pedycTbeporo mpoctpanctBa p. Bourn, 
Ocoxumme OKOO 1937 r. B pe3yubTaTe pe- 
KOrO MOHWKeHHA ypoBHa KacmnuiicKoro 
opa mocae 1932 r. Caemenua o ray6uHax 
Obl MH CKBaAXKHH H OTayOuHe 3aleraHuA 
POBJIM XBaJIbBIHCKHX MOpOL, UYHCIeHHO 
PHHHMaeMOM 3a MOLLHOCTh HOBOKaCHit- 
KHX OTJIOMKeHHH, CBeeHbI B Tad. |. 

M3 npHBeyeHHublx JaHHbIX CuleqyeT, 4TO 
OOcyIeMOBAHHOM palOHe aMIWIHTYa BBI- 
OTHBIX OTMETOK KPOBJIM XBaJIbIHCKHX MOpoy 
peBbitiaeT 10 M H YTO COBpeMeHHBIt pesb- 
c) mpemycTbeBoro MpocTpaHcTBa CHJIbHO 
TMIHYAeTCA OT pebeda HOBOKACIIMMCKOrO 
pemeHH. 


Puc. 1. MecronontoxwKeHve CKBaxKHH 
(Pee 7) 


Ta6Omuma 1 


CkB. Cs. CB. CxB. -CKB. CxB. CKB. 
No 4 No 2 Ne 3 No 4 No.5 Ne 6 Neo 7 


I'ny6uHa BOALI Hag ycTbeM 


CKBaKHHbI, M 0,7 0,45 0,6 0,4 0,65 0,66 0,6 
Tay6una ckBaxKUH OT MO- 
BePXHOCTH Ha, M 20,1 20,0 18,8 11279 15,4 19,2 1458 


I ayOuna KpoBau XBaablH- 
CKHX TOpoq OT moBepx- 
HOCTH Ha, M 


Zeit 8,5 4,0 5,8 8,9 1,4 eat hich 


Jina xapaxtepucTaku HOBOKACcIIMiCKHX OTMO%KeHHN (O—8,3 mM) IpuBoguTcsA 


MucCaHHe paspe3a, BCKPbITOro cKBaxKuHOM Ne 5, aOcouoTHaA OTMeTKa yCTbA 
coTOpoH — 27,3 M. 


\—0,12 m. Anesput, ceppiii c mHorouncseHHbiMHd pakoBHHamu Viviparus viviparus L. u Dreis- 
sena polymorpha Pall. Or HCl sckunaet caa6o. Ilepexoy peskuli. CoppemeHHblit 
IpyHrT. a 

),12—0,23 m. CyrauHox,- HeomHOpOHEI 10 MexaHHyecKoMy COCTaBy, TEMHO-CepbIH, KHH3Y CJIOA 

7 CTaHOBHTCH 3KeTOBATO-CepbIM, C M@JIKHMH TCMHbIMH PaCTHTeJIbHBIMH OCTaTKaMH 

| WH MHKpocKonwyeCKHMH KapOoOHaTHbIMH CTAKCHHAMH. Or HCl pepxusaa uactb clo 

| He BCKHMaeT; BHH3Y COA CyIIMHOK BCKHNaeT He CH/bHO, 
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0,23—1,3 m. Anepput, 2KeTOBAaTO-CepbIH C pacCeAHHbIMH pakoBuHamu V. viviparus, Dr. poly 


1,3—3,6 m. Jlerknii cyriHMHoK C MpocoKaMH CyrIHHKa H CynecH; Jo r1yOuHb! 2,] M Cepbiii c Kel 


3,6 — 5,6 iM. 


5,6—8,3 m. AneppxT c COAMH IIHHHCTOFO aleBpHTa, Cepbili, Ca60 2%KesITeIOUHH KHH3y COA. 


8,3—11,8 m. 
11,8—12,4 m 
iM aye ay 


B pa3pe3ax, BCKPBITBIX JPyrHMH CKBax%KHHaMH, e€CTb MHOTO OOulero Cc paspe- 
30M CKBaxKHHbI Ne 5, HO HMeIOTCH HM CYIIeCTBeHHbIe OTNHYHA. B ckBaxkuHe Ne | 
BC€ Pa3HOBHAHOCTH paHHHX HOBOKACIMUCKHX OTOMKeHHH — MOpPCKHe, JaryHHble 


M O3epHBle 
TOJILLLH HOO 


morpha, Pisidium sp., Planorbis sp. H eMHHHYHbIMH OOJIOMKaMH Kapyuy. Ha 0,4 
0,47 M mpocnolka ceporo rIMHHCTOrO aleBputa C pakoBuHamu V. viviparus 
Dr. polymorpha, wa 0,6 M ToHKas mpocuioika H3 Tex %e pakoBuH. OT HCl sexu 
tlaeT cia6o. 


TOBaTbIM OTTEHKOM, TvlyO2Ke TeMHO-CepbIH, C MHOFOUHCJICEHHBIMH PpakOBHHamu Dr 
polymorpha V. viviparus, KOJIMYeCTBO KOTOpbIX KHH3y COA yMeHbuaeTca. IIpu 
CYTCTBYIOT YIIHCTbI€ BKJIOVGHHA HM TOPPAHHCTHIe PaCTHTebHbIe OCTATKH, HHOT], 
c 6eubIM HasieTom. ny6xKe 2,9 M NOABAIOTCA MpocOHKH Jo | cM TOMMHHI H3 CBeT- 
J10-cepol cymecH, KOJIHYeCTBO KOTOPHIX KHH3Y CJIOA yBeJIMYHBaeTCA.CyrIHHOK OKO 
PaCTHTeIbHBIX OCTaTKOB OT HC] He BeKHMaeT, OCTAaJIbHOH BCKHNaeT C1a60, Npocuoli- 
KH Cynecw BcKHMatoT OypHo. Ilepexoy B HHwKesexalA COM nocTeneHHbI. OT10 
2KCHHA TIPeCHOBOAHEIX MPOTOYHBIX 3aJIMBOB H osep. 

Cynecb, HeowHopogqHad nO MexaHHyecKomy cocTaBy, CBeTJO-Cepan, nepexosslla 
Ha rury6vHe 4,7 M B IvIHHHCTbIH asleBpHT Toro %Ke WBeTa, Cynecb COCTOHT H3 MHHe- 
PaJIbHbIX 3epeH aJleBpHTOBOH pasMepHOCTH H KapOoHaTHBIxX yacTHN <0,01 MM 
B AHametpe. B cynech MHOro GelbIX Kap6oHAaTHBIX Npocsoek B 1—4 MM TOJMIMHbI; 
eCTbh peKHe M@JKHe PaCTHTeJIbHble OCTATKH H MeJIKHe OGJIOMKH paKOBHH, cpely 
KOTOPbIX MOXKHO pacno3HaTb OGMOMKH PaKOBHH jpeliccen HM pexe Kapguy. B ran- 
HHCTOM aJIeBpHTe e€CTb peAKHe MeJIKHe TeMHBIC PaCTHTeJIbHbIe OCTATKN, BOKPyr 
KOTOPHIX Moposa 6bIBaeT OKpallieHa B OXpHCcTHIH wBeT. Or HCl cynecb BcKunaeT 
OypHO, PIHHUCTHI aleBpHT — CHAbHO. OTsoxKeHHA Goulee HIM MeHee H30JIMpOBaH- 
HbIX BOJO@MOB.— JlaryH, B KOTOPbIX MpOHCXOLHJIO (PH3HKO-XHMHYECKOe BbIeeHHe 
KapOOHaTOB. 


Cna6o0 HanopHBi nipiByH. MuyorouncueHHble MeJIKHe OOJIOMKH paKOBHH JpelicceH- 
KapH H CpaBHHTeJIbHO peAKHe OGJIOMKH COJOHOBATO- H MpeCHOBOAHEIX racTporog. 
EctTb peKHe MHKpOCKONHYeCKHe PaCTHTeJIbHble OCTATKH, OKPyTvible KYCOUKH 2Ked- 
TOBAaTOFO CyIvIHHKa, HHOrja C CepoH CepAUeBHHOH, Oo 4 MM NO OovIbLIOMy AHameTpy 
H 2K@JITOBATbIe HECKOJIbKO O6oJlee KPyMHbIe KyYCOUKH HelpaBHJIbHOM opMbI Goulee 
Jlerkoro MexaHuyeckoro cocTaBa. BHH3y COA eCTh NPOCONKH 3aseratomero riy6- 
2%Ke 2KeNTOBATOrO IHHHCTOrO asleBputa. Ot HC] sBckumaeT cHJIbHO, B BORHOU 
BLITAKKe JOBONbHO MHOro Cl. Mopckue oTsoxwKeHHA 3OHKI MpH6os. ] 
ANeBpuT C CAOAMH PIHHHCTOrO aJleBpHTa H TOHKHMH TpocsohHKamMH CynecH; BBepxy 
CBeTJIO-CepO-KOPHUHEBBI, B CepeHHe COA — CBeTJIO-KOPHUHEBbIH, BHH3Y — CBeT- 
JO-KeJITHIH. EctTb HEMHOTOUNCJeHHbIe, OObWeH YaCTbIO MeIKHe OOJIOMKH paKOBHH 
KapAHA, WpeticceH, Theodoxus sp., Micromelania sp., Caspiella eichwaldi Kri- 
nic., Valvata sp., 6ompmeli YacTbIO OKaTAaHHble H OKpalUeHHble B XKeTH H pexke 
B CHHHH UBeT H MHKPOCKONHYeCKHH pakylWeyHHI feTpHT. BOnHu3H oT MOOUIBEE 
mpocolka B 10 CM TONMIMHbI H3 MepeCanBaIOlWlUXCA 3eJIeEHOBATO-CepbIxX CymecH H 
Jlerkoro CyriHHKa H Geno cymecn. Or HCl sekumaert cHIbHO, XBaJbIHCKHe OTJIO- 
2KeHHS. 

. Cymecb romy6oBaTo-cepan, OJHOPOHAaA, C JOBOJbHO MHOFOUHCJICHHBIM MIKPOCKO- 
NHYeCKHM pakylleyHbIM Jetputom. 11,8—11,9 m — TaxKenbiih cyrmHHOK Toro Ke 
UBeTa C MHKPOCKONHYeCCKHMH P?KaBbIMH MATHBILIKAaMH. OT HC] pckunaeT JOBOIbHO 
CHJIbHO. 

. Taxkeabili CyrIHHOK, He BHOJHE OHOPOAHbIi MO MeXaHHuecKoMy CocTaBy, Cepbilt 
C KOPHUHEBBIM OTTEHKOM, C OXPHCTBIMH H YEPHBIMH MeEJIKHMH MATHBILUKaMH HC He- 
MHOPOUHCJIEHHBIMH MHKpOCKOMHYeCKHM HOOJIOMKaMH PpaKOBHH, C MHOFOUHCJICHHBIMH 
MpoclouKaMH PIHHHCTOFO aJIeBpHTa Toro 2%Ke HH KpeMOBOrO WBeTa; KOJH¥eCTBO 
9THX TIpocsoeK, B KOTOPHIX HHOFa MpHCyTCTByeT MeJIKHH paKyWeuHbI WeTpuT, 
KHH3y CKBaxKHHBI yBedHuMBaeTca. Ha ry6une 13,3—14,4 m ecTb MemkKHe OKaTHIILIH 
H3 OXPHCTOPO CYrJHHKa H OKATbILUH H OCTPOYFOJIbHbIe KYCOUKH (CTpyKTypHble OTJeUIb- 
HOcTH?) camo nmopogbt. Ha 13,4 nu 13,6 m TonKHe npocsomkKH H3 pakyleyHoro 
qeTputa W eqHHHMuHEIX pakoBHH Monodacna caspia Eichw., M. edentula Pall., 
Didacna barbot de marnyi Grimm, Adacna sp., 4pelicceH H OKaTaHHbIX O6JIOMKOB 
XBaJIbIHCKHX H xasapcKHx Didacna. Ha ruy6nne 14,0—14,7 m u_ ray6xe 
15,3 M JI@XKHT KeJTOBATO-CepbIH TVIMHHCTbIM aJIeBpHT C OXPHCTBIMH H 2XKel- 
TOBATO-Ceph.MH OKAaTbIWAaMH CyrIMHKa, KOTOPbI mpefcTaBlaeT co6o10 cabo 
HanopHbli nipiByH. Ha 15,3—15,4 mecrb pakosuHbl M. edentula Pall., Adacna 
plicata Eichw., Didacna ex gr. barbot de marnyi Grimm, Theodoxus pallasii 
Lindh. 4 oKaraHHpie o6m0MKH xa3apcKux Didacna. 


— OTCYTCTBYIOT. 3ylecb, OTIeAACb OT XBaJIBIHCKHX HOpok c0eM 
B 0,6 M 2xeITOBaTO-Cceporo TVIHMHHCTOrO aJleBpHTa C PaKOBHHAMH Ipe- 


MMYLLCCTBCEHHO TPpeCHOBOJHEIX MOVJIJIIOCKOB, JI@XKHT 2-MeTPOBbIli CJIOH 2KeJITO- 


BaTO-cepor CylecH C peJKUMH IIPOCJIOAMM CYrJIMHKa WH YaCTLIMH WH TOHKUMA IIpo- 
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1OHKaMH PIMHUCTOPO ayleBpuTa Toro 2%e WBeTa. B cKBarxkune No 2 ect Bce pas= 
OBUJHOCTH PaHHHX HOBOKACIIMHCKHX OTIOMKeHHH. Bone Hux JexKUT TONLLAa 
PeANOMORKUTEMbHO PYCJOBLIX OCAKOB MOLLHOCTHIO B 2,3 M, H€PeKPbITbIX MOVTy- 
CTPOBbIM C1IOeEM Ceporo aJleBpUTa C KapOOHATHBIMH MeJIKUMH KOHKPeILMAMH B 
-O HMKHeH YacTH. B ckBaxkuHe Ne 3ecTb maryHHble MU O3epHble OTOAKeHHA. 
bIMe MOCeHHX JIEHKUT AeJITOBATO-cepan Cylecb C PpaKOBHHaMH IIpeCHOBOL- 
bIX MOJI0CKOB (0,7 M), MepeKpbiTas CO culeqaMH PasMbIBa Cy10eM asleBpUTa TOTO 
e peta 0,8 M TommMHon. B ckBaxkune Ne 4 Ha xBasIbIHCKUX MOposax 3aseraerT 
ua B 4,9 M CYIJIMHHCTO-aJIEBPUTOBbIX OTJOMKeHHM C MHOFOUNCJICHHBIMH pa- 
OBHHAMH MpeCHOBOJHBIX MOJIJIIOCKOB; B MOJOMIBe STO TOV CCTh MeIKHe GevIbIe 
apOOHaTHble KOHKPellHH, a CBepxy Hee JExXUT co BO,8 M TOMMIMHOL 2%KeNTOBa- 
O-Cepol CyMecH C MpocioHKOM GoraToro pacTHTebHBIMH OCTaTKaMH CYrIMHKa. 
) ckBaxkuHe Ne 6 Ha XBaJIbINCKHX MOpopax 3aeraeT cuoli 0,9 M TOmMMHO! cepo- 
0, XOPOMIO OTCOPTHPOBAHHO"O aJIeBPHTa C MHOTOUHCJICHHBIMM PaKOBHHAaMH Mpe- 
HOBOHBIX MOJJIIOCKOB, JIMIM€HHbIX KOHXHOJIMHOBOTO CJIOA H OesbIMH Kap6oHaT- 
bIMH KOHKPellMAMU B erO HHXKHEM YACTH; BHIe NexKUT c0H 10 cm TOMUIMHOK 
eMHO-Ceporo CYIIMHKa C paCTHTeJIbHbIMH OCTaTKaMH. CkBaxwkuHa Ne 7, Han6o- 
ee ylasleHHad OT JeubTbI, Ha ruyOune 11,3 M He BbIIAa H3 HOBOKaCHHHCKHX 
TIOKEHHM WU BCKPbiJia (CHH3Yy BBeEPX) COM 2*eJITOBATO-ceporo, He BCKHMAIolero 
JM ca60 BcKHMatoulero OT HC! anesputa (5,2 m); Tommy nepecsanBaloulnxcs 
eJITOBAaTO-CepbIX CYIIHHKa, CynecH H TvIMHNCTOrO aleBpuTa (2 M), B OOILeM 
XOJHY!O C Cynecbio B CKBaxKHHE Ne |; cepbili o3epHBIit CyrMHOK CO Ceqamu 
a3MbIBa BBepxy (2,8 M); OTMOKeHHA, AHAJIOFMUHbIe MOLCTHAIOUIHM O3epHbilt 
yruHHoK (0,9 m); cepbiii cyrmMHOK C pacTHTeIbHbIMU OcTaTKaMH (0,3 m). C no- 
€PXHOCTH BO BCe€X CKBaxKHHAX JIEHKUT CON COBPpeMeHHOFO rpyHta 7—22 cm Tou- 
IHHOH. OH MpescTaBseH 2%KeJITOBATO-CepbIM aJIeEBPHTOM, HHOFa HJIMCTbIM C MHO- 
OUHCJICHHBIMH PaKOBHHaMH HbIHeE XKHBYLLHX MpPeCHOBOAHBIX MOJWIIOCKOB H C 
aKOBHHaMH Kap, KOTOpble B HacTOAMee BPeMA yrKe He OOHTAIOT B JaHHOM 
alone MpefycTbeBoro mpoctpauctBa pekn Bourn. 

Jlanuble OypeHHA OcBelaloT riaBHbIM OOpa3s0M paHHHH MepHoy mociexBa- 
BIHCKOM HCTOPHH OOcJIeEAOBaHHOTO paliOHa, O KOTOPOM MOXKHO CKa3aTb CJIeLyI0- 
jee. B Hauame HOBOKAaCHHUCKOFO BPeMeHH BECbMa HepOBHAaA MOBepXHOCTh OGcuIe- 
OBaHHOrO pahoua Obla 3aTONIeHa MOpem. Mexkyy OTMeJIAMH HIM ake OCTpo- 
aMH, CJIOXKCHHBIMH XBaJIbIHCKHMH MOpOaMH *, LIIO HaKOMIe€HHe aJleBPpHTOBbIX 
_ 'VIMHHCTO-aJIeBPHTOBLIX OTJIOXKeHHH C MeJIKHMH OKAaTHIWaMH Apyrux mopog. 
TH OTJIOMKEHHA Celiuac 3aleraloT JIMIIb B HaHOOIee NOHHMKEHHbIX M€CTAX Pelb= 
(da, Ha4Yasa HOBOKaciMcKOrO BpemeHH. HacTymMBiuee M03x%Ke MaseHHe ypOBHA 
OPA TIpHBesO K O6pas0BaHHlo B OHH X V3 NOHMKEHHH PaHHero HOBOKAaCMMCKOro 
ebeda Goee HIM MeHee 3aMKHYTHIX JIaryH. [locrymmeHve OOOMOUHOrO MaTe- 
Maia B JlaryHbl Obli0, BEPOATHO, HECKOJIbKO 3aTPyHeHO, HW B HHX Mponcxoyna 
ajikKa Kap6ouaTos (1). B To xe BpeMsA B APYyrHX MOHWKeCHHbIX MeCTaX TOralll- 
ero pewbeda CyllecTBOBaIH Gouee OTKPbITHIe H OoIee MPOTOUHbIe BOJLOEMBI, B KO- 
OPbIX MPOHCXOJMO HAKOMJIeHHe pa3sJIM4HbIX TO MexXaHHyeCKOMy COCTAaBYy OTJIO- 
<CHHH THMa MpeCHOBOAHbIX O3epHbIX rpyHToB. IlocremeHHO, B pe3yJbTaTe Ka- 
MX-TO H3MeHeHHH B paciipeleseHHH, BeJIMYHHE CTOKA WIM B MeCTOMOJOXRKeHHH 
CTbA TOramiHeh Bourn, osepHbiit pexKuM pacmpocTpaHWicA HM Ha JaryHbl. O6- 
af MOULHOCTb MOpCKHX, JlaryHHbIX HM O3€PHbIX OTMO*KeHUH KOeOMeTCA OT 3 LO 
0 c amutHuM MeTpos. HakonenHe 9THX OTJIOXKeHHH HU CBASAHHOe C HHM BbIpaB- 
MBaHHe PaHHero HOBOKACHMUCKOLO pesbeta MPON3OLMIJIH He Goulee yeM 34 TepHod 
epBOM HOBOKacCnMiCKON TpaHcrpeccnH H CeLOBaBINeH 3a HEH perpeccun. 

HajosepuHple oT02%KeHHA (K HUM OTHOCATCH HM OCAKH, 3alerazollMe Ha BO3BBI- 
ICHHBIX YUaCTKAX PaHHerO HOBOKACHHMHCKOrO pesbeda, COXKeHHOTO XBAVJIbIH- 
KUMUM MOpOfaMu) OTMHYAIOTCA SHAYMTEbHO OOJbIIMM pasHOOOpasHeM. ITH oT- 
OMKCHHA B KaxKJOH M3 CKBaXKHH IIpeCTAaBJIeHbI JMTOJOTHYeCKH pa3JIMYHbIMH 
Cal\KaMU, YTO 3aTpyAHAeT BOCCTAHOBJeHHe YCJIOBHii UX HaKOMJIeHHA HM He T103- 
he eee 


} * Bo3MOKHO, YTO B HOBOKACIHiCKOe BPeMA MPOHCXOAHO HEKOTOPoe MepeoTsomwenne XBa- 


HCKHX MOPOJ, H TO, YTO HaMH IIpHHUMaeTCA 3a BePXH XBaJIBIHH,— 9TO y?2Ke HOBOKacmuficKHe OT- 
DKEHH A. 


375 


BOJAeCT ONPeeHTb B PasHbIX CKBaxKHHaX CHHXPOHHbIe ocayKu. MorHocr 
HaOSepHbIX OTJIOXKeHHH, BKWIOUaH HM COM. .MOBepXHOCTHOTO COBpeMeHHOr 
rpyuta, Koe6etcax OT 1 fo 3 M. Takum oOpa30m, OOULaA MOLLHOCTh paHHH: 
HOBOKaCHMUCKHX OTJOKEHHU OObIIe CYMMapHOH MOULHOCTH HaO3epHbIX Ocal, 
KOB, XOTA BPe€MA HAKOMJI€HHA MOCJICLHHX, BEPOATHO, ObIIO MpOLOMKHTeIbHee 
YeM IIepBEIX. CpaBHHTeIbHO HeOOJIbIIAA MOULHOCTh HaOSepHbIX OCaKOB B H3: 
BeECTHOH Mepe MOXKeT ObITh OOBACHEHA TEM, TO OHH HAaKAaIVIMBaJIMCb Ha yxKe 60: 
ylee HJIM M€Hee BbIPOBHEHHOM MOBepXHOCTH, KOTOpac HaxOHJaCb NOX BOSLeHCT: 
BHeM, C OMHOM CTOPOHbI, BOJKCKOrO CTOKa, a Cc Apyrou,— ocunaiauuH Kacnus 
WM MepHoyMuecKH MOsBepralach IPO3HH. 

OTHOCHTeJIbHO JOHOBOKACIIMMCKUX MOpOA, paCCMOTPeHHe KOTOPHIX He BXOLUT 
B 3alauy HaCTOMIeH CTaTbH, OTMeTHM JIHIIb Crenyroulee. Bo-nepBbIx, B OOcue- 
JOBAHHOM palioHe He OOHAPy2KeHbl HHYKHEXBAJIBIHCKHE ¢WIOKOJIaHbIe»> PJIMHBI, 
WHpOKO pacmpocTpaHeHHble B IIpukaciHu; OHH OblJIH BCKPbITbI HE€CKOJIbKO Ce 
BepHee CKBaxKHHbI Ne 1. Bo-pTopbix, MOpOsbl, 3asleratoiue B CKBaxKuHe Ne 5 Ha 
rryOune 11,8—15,4 m, crpaTurpatpuyecku aHasOrHuHbl NOposam, KOTOppIe OH: 
caupt K. A. PaukoscKkoi Quia JembTs! Bourn Kak xXagapCkHe (7). Mexazy TeM 
B CKBaxkHHe Ne 5 B yKa3aHHbIX MOposax H3 Xa3apCKOH cbayHbl MpHCyTCTBYIOT 
JIMIb ABHO MepeOTJO*RKeHHbIe OGJOMKH Xa3apcKHXx Didacna. B Apyrux cKBaxKu- 
HaX B aHaJIOrHUHbIX MOpOLax 3 paKOBHH, HMeIOULMX 3HaYeHHe JIA ONpeseseHHA 
BO3pacTa, ObIIH BCTPe4eHbI TObKO eqHHuUHbIe Didacna ebersini Fed., xapaxtep- 
HbIe WIA XBaJIbIHCKOrO sApyca (°,4). 

Tlomb3ylocb MpHATHOH BO3MOXxHOCTHIO BEIPasHTb I]. B. Mexoposy GSonburyro 
6larolapHOCcTh 3a OMpeleseHHe PpaKOBHH MOVJIVIOCKOB, 


ActpaxaHckult Tlocrymuso 
rocyapcTBeHHbIH 3anoBeqHHK 41 VIII 1960 
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Jlokaxangw Akanemuun naykK CCCP 
1961. Tom 137, N 2 


PEOJIOPHA 
JI. 10. BYAAHUEB u H. H. CBELIHHKOBA 


HOBDBIE MAJIEOBOTAHHYECKHE ‘ HAXOJIKH 
HA 3ATIAQHOM WIMHIBEPPEHE 


(ITpedcmaeaeno axademuxom B. H. Cyxaueeoim 10 IX 1960) 


Octpos Sanagupii Winuy6epren apiserca ofHuM M3 HemMHorux B APKTHKe 
ecT, Me TaK NOHO MpescTaBieH pa3pe3 OCaOUHbIX OTJIOMKeHHH OT HH2KHETO 
eBOHa AO MasleoreHa BKJIOUNTeIbHO, bosbulyl0 YacTb paspesa 3aHHMAIOT KOH- 
MHEHTAJIbHbIe OTJIOMKCHHA, BO MHOFHX TOUKAX COsepxallive GoraTble 3axOpOHe- 
WA PpaCTHTeMbHbIX OCTATKOB. 

Buarofapa cBoeH OTHOCHTeJIbHOL 
ocTynHocTH o. Sanagubiit LWnuu6ep- 
€H H3aBHa CJlyXKH1 OObeKTOM H3y- 
€HHA MHOFOUHCJICHHBIX HAay4HbIX H 
[AYYHONPOMBICJIOBbIX 9KCIELILHH, 
OCTaBJIABIUHX OTTYa B UHCIe Mpo- 
ero H KOJIJIEKUMH HCKoMaembIx pac- 
HTCJIbHBIX OCTATKOB. 

Bo BropoH MoJOBHHeE mpoLiioro 
TONeTHA ObIIO ONMYONHKOBaHO He- 
KOJIbKO TPYOB, MOCBAWLCHHbIX HCKO- 
jaemoH dsiope UWinun6eprena (1 *), B 
OTOPbIX BepBble OOpallleHo BHHMa- 
[de Ha HCKJIOUMTeEJIbHO HHTepecHblii 
ocTaB HcKonaemon cbioppi Lnuw6ep- 
eHa H ee OoONbUloe 3HaueHHe MIA 
IOHHMaHHA HCTOPHH pa3sBHTHA [peB- 
ie PacTHTesbHOCTH CeBepHoro mo- 
lyiapHa, 

OgHako 3a Bech mocamelyioulHiii 
IepHOR He OblIO WpeAMPHHATO CKOVIb- 
<O-HHOyb Cepbe3HbIX MOMBITOK ]0- 
IOJHCHHA WIM mepecmMoTpa Tenepb 
Ke, HECOMHEHHO, yCTapeBIIHX JaH- 
ibIX MO HCKOMNaeMOl, OCOOeHHO Tpe- 
fuuHOK dviope IInuy6eprena. Bui- 
Hesiiad HeaBHo ctatbs A. IInomep- 
Arep (°) c omvcaHHem TpeTHUHbIX 
DACTUTEIbHBIX OCTATKOB H3 palOHa Puc. 1, MecronaxomkzeHHA UCKoMaembIXx *pactii- 
HOpBeKCKOrO pyfHHKa H1o-OnecyHH aa oak Oarersah a 0. Sananeen TEReSD Ea 
(Kunre-69ii), xoTa H ColepxuT eH MaHT, Poet SRaceeel 5 — pic Feepe) 
able CBEJeHUA O HEKOTOPHIX HOBBIX ¢ _ tnaxrit NeNe4 un 5,7 — mwaxta Nel, 8 — 
HaAXOKaX HCKOINAaeMbIX (OpM, TeM He ropa Teepa, 9 — pic PecTHHTeH 
MeHee HE MOXKET BOCIOJHHTb STOrO 
mpo6ena. K Tomy xe aBTOp HCHOMb3yeT CJLyYaHHYy!O KOJWICKIWMIO PaCTHTeJIbHbIX 
OcTaTKOB, coOpanuy B 1924 r. H OKa3aBIllyi0CA B OMHOM M3 My3eeB Tepmanunu. 

_WUcxonaemas, B uactHocTH maseoreHopas, dopa UWinuuoeprena tpe6yet 
\COGEHHO Cepbe3HOFO MH BCeCTOPOHHEFO U3yYeHUA, C OAHOM CTOPOHBI, Kak Camas 
cepepHad B BocTouHoM MovlymapHu HW MoKasblBalollaA MOJIApHylo rpanully pac- 

POCTpaHeHHA BbICIIMX pacTeHHil B MpOUOM, ac Apyrou — Kak dslopa oOnactTu, 


2 
== 5-6" 4, FPYMART 
ft SY Capenysypr 
== R 


TLAH, 1. 137, Ne 2 TAT 


B KOTOpOi. “BePOsTHO, (op....PpOBauMCb MHOrHe pacTHTeJIbHble BHIBI, Tlosly4HB- 
Wie WHpokoe pa3sBuTHe Bo dvliopax Espa3vu B OOvIee NosfHHe STOXH. | 

Otciofa AceH TOT HHTepec K KaxKJOH HOBOH HaxOJ[Ke paCTHTebHbIX OCTATKOB 
Ha IJnuu6eprene, MOryllHX B KaKOH-TO CTeMeHH MOCJyKUTb MaTepHaJIOM IA 
PeBH3HH yCTapeBLIHX JaHHbIX WH JONOJHUTb CBeeHHA O BbIMepIeH pacTHTeJIb- 
HOCTH STOFO HCKJIO“HTebHO HHTepecHoro HM BaxkHOrO paliona ApKTHKH. 

Jlerom 1959 r. HaM yJaocb COBepUIMTh Noesky Ha O. Sanannp MW nuno6ep- 
reH H CoOpaTb BO MHOFHX MeCTAaX OOJIbUIYIO KOJJICKIHIO OCTATKOB HCKOMAaeMbIX 
pacTeHHit KapOoHOBOrO, HH2KHeMeOBOrO H TpeTHuHOrO Bospacta (pue. 1). 

MectToHaxoxgfZeHve J]HpamMuUfa  pacnonowKeHo B paioue 
OMHOHMeHHOTO yFOJIbHOrO pyHHKa B 3aiMBe Busnen-O9. S3mecb Ha AHEBHY?0 Mo- 
E@€PXHOCTb BbLIXOAAT KOHTHHEHTAJIbHbIC OTJIOMKCHHA BepXHero JeBOHA, MpOyK- 
THBHas TOJIa HHKHeEFO KapOoua (KyJIbM), a TaK2Ke MOPCKHe OcaqKH BepxHero 
KapOoua. TlovckH pacTHTebHbIX OCTATKOB B JCBOHCKHX CJiaHWax He Ja m0- 
JIOKUTEIbHBIX P€3YJIbTATOB, 3aTO B KBapIeBbIX Me€CYaHHKAaX yIJICHOCHOFO KyJIb- 
Ma yllaslocb COOpaTb HeCKOJIbKO JeCATKOB XOPOWIO COXPaHHBUIMXCA OCTATKOB 
CTBOJIHKOB H wiucTbeB Lepidodendron, a TaKxe HeCKOJIbKO 9K3eMNIApoB Stig- 
maria C MpeBOCXOAHO OTMpenapHpoOBaHHbIMH allen ,uKcaMy. 

MecToHaxoxKgeuuvhe mMuic Boremanua. B wokoue Teppacni 
Ha 10%KHOM Oepery MbICa OOHAKAIOTCA YIJICHOCHBIe CJIAHUbI WH NeCUaHHKH BepxHeH 
}OPbI — HHMKHEFO Mesa. PacTHTebHbIe OCTATKH MPOHCXOMAT H3 TeMHbIX TOHKO- 
CJIOHCTHIX CAHWeB, 3asleraloWlHX MO, yrOJIbHbIM MacTOM. PacTHTeJIbHbIe OCTAT-— 
KH, COOpaHHble HAMM IIpHMepHO B O KM K 3allafy OT CTpeKH MbICa, MpesCTaBsA- 
10T COOOH OOYyrIMBIUHeCA OTMe4YaTKH BeTOUeK H IIHINeK XBOMHbIX, PeAKAX 
JIMCTbeB MaNOpOTHHKOB, WHKaOBbIX H THHKTOBbIX. OcoOeHHbIM HHTepec BbISbI- 
BalOT MHOFOUHCJIeCHHbIe H XOPOIMO COXPaHHBIUIHeCA OTMeCYATKH OJIMCTBEHHEIX T0-— 
6eroB, XBOH H wuuek Elatides. U3yaenve anaTOMHyeckoro CTPOeHHA STHX OCTAT- 
KOB JaCT BOSMOKHOCTL YTOUHHTh CHCTeEMATHYeCKOe MOMO*KeHHe YTOFO BO MHOTHX 
OTHOWeHHAX 3araqOuHOrO XBOHHOTO, HrpaBllero OOVIbUyIO POJIb B CJIO*KeCHHH | 
BepXHeMe3030/iCKOH pacTHTembHOcTH ApKTHKH, 

MectTonaxoxkeHua TpymMaut wu Bapeunn6ypr.) 
B palionax yroJIbHblx pyHHKoB [pymant uw BapenwOypr pactTutebuble ocTaTKH 
ObltH OOHAPy2KeHbI B YIJICHOCHBIX MaJleOreHOBbIX OTO*KeHHAX. HanGosee 3Ha-— 


YHTEJIbHbIe 10 pasHoobpasHio (opM H KOVIMYeCTBY OOpa3lOB KOMeKWHH CoOpanbt 


B lO"Be HWKHEFO MH BepXHeFO YFOJbHbIX MMaCTOB, paspaOaTHIBaeMbIX WaxXTaMH — 
pyauuka Bapenu6ypr. Pnopa npescTaBsieHa HeE3Ha4HTeJIbHBIM YHCJIOM ManoporT- 
HHKOB, OOHJIHeM XBOHHbIX H3 cem. Taxodiaceae, Cupressaceae HW HEKOTOPBIX Jpy- 
rHX HM OOJIbLIHM KOJIHYCCTBOM JIMCTbeB JBYJOJIBHBIX paCTeHHi, TaBHbIM OOpa3oM 
pepecublx nopog. Jia noceqHuX BeCbMa XapakTepHa FHraHTOPHHA: HEKOTO- 
pble mucTba Quercus u Castanea focturaior 35—40 cm B wyuHy, a Corylus, © 
Tilia u ap. fo 25 cm B nonepeuHHke. KpynHoro pa3mMepa JocTHraioT MHOrHe 
uuctbsa Cercidiphyllum u Hexotopnie Betulaceae. 

KpyMHOJIHCTHOCTh MpelcTaBHTeehH STOH GOpbl TOBOPHT O BecbMa Oyaro- 
NPHATHBIX YCJIOBHAX, BEPOATHO, r'yYMHAHOFO KJIMMaTa B HWKHEM MOMOBHHE Naeo- 
rena IlInuu6eprena. 

PacTHTeJbHOCTbh BpeMe€HH OTJIOKeCHHA HHXKHEFO H BeEPXHEFO YFOJIbHBIX W1a- 
CTOB, Kak, BIpoueM, H *lopa Me*KMaCTOBOH KOHTIOMepaTOBOH MpocoHKH, 06- | 
HapyXeHHadA HaMH B pakone BapenuOypra, He Oblia BOMHe TOXKJECTBEHHOH. — 
B pacTHTeJIbHOM KOMIII€KCe H3 NOYBbI HHKHEFO Macta (miaxta Ne 1) npeo6nana-— 
OT KPYIHble JIHCTbA Quercus Hu Castanea, a TakxKe BeTOUKH Taxodium u Metase- 
quoia. Komnuaexc BepxHero muiacta (uiaxTpt NeNe 4 u 5) mpeycTaBjeH B OCHOB- 
HOM LWIMpOKOJINCTBeHHBIMH Betulaceae, Tilia, Cercidiphyllum npu 6onbutem pa3- 
HOOOpasHH XBOHHEIX H MOUTH MOJIHOM OTCYTCTBHH KPYyMHOVJIMCTHBIX Fagaceae. 
B coctaBe (iopbl W3 KOHTIOMepaTOBOrO MeKMNAaCTOBOrO Mpocsiod OCHOBHAaA 
polb NpHHaqiexutT Ginkgo npH 3HayHTebHOM yuacTuH Cercidiphyllum. 

K STOMY MOX%KHO JO6aBHTb H OTJHYHA B XapakTepe MOPO, BMeMLaIOWAx pa- 
CTHTeCJIbHbIe OCTATKK HW MpeACTaBJIeHHBIX B MOUBe HHKHEeFO MacTa TOHKOrOpH- 
3OHTAJIbHOCJIOHCTHIMH aJIeBPOJIHTaMH H TVIMHHCTHIMH CJIaHIlaMH, a B MouBe 
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BepXHerO — MeJIKO3€PHHCTLIMH KBaplleBLIMH MecuaHHKaMu. Bce BMecte B3ATOE 
FOBOPHT O Pa3JIMYHEIX SKOJIOFHYECKUX YCNOBHAX MpOH3pacTaHHA PaCTUTeIbHBIX 
cooOleCTB BO BpeMA, MpefllecTBylollee HaKOMNJeHHIO HWKHETO HM BepXHero 
YTOJIbHBIX TJIaCTOB. 

_ Tlomumo 5—6 mectonaxoxfenuii B HemocpeCTBeHHOli CBASH C WaxTaMH pyHH- 
kop Bapenuoypr 4 lpymanr Obisio oOnapyxKeno elle HeCKOMbKO TOUeK ¢ 3aXOpOHe- 
iHeM PaCTHTEJbHEIX OCTATKOB Ha NOOeperbe /pénseopsa: ropaleepa, mpicpil eepa 
a DectuHren. IlepBoe saxoponenue pacniouioxexo Ha 200-meTpoBoli BEIcoTe B 10— 
12 km kK tory oT BapenuOypra. 3ecb Ha AHEBHY10 MOBEPXHCCTb BbIXOAUT HWKHHiI 
WNacT yrid, MONOTO Mafatowluii K cepepy. B ocninv MewKO3epHUCTHIX MecuaHH- 
KOB H3-MO yrOubHOrO MylacTa yaloCb COOpaTb HECKOJIBKO OTHeYATKOB JIMCTbeB 
[BYAOJIbHBIX paCTeHHH HW YHUKAaJIbHBIX OTMCYATKOB JIMCTbEB HeOOJIbINON WIHINKH 
Pinus, paHee He H3BecTHOM Bo dope Lnuu6eprena. 

Ha mpicax Teepa wu Dectnuren, c BocToKa H 3allaa OTKpbIBaIOWIUX BXOJ, B 
[péndpopa, askcnequuvelt Hopsenmenbya B 1868 r. 6bima coOpana 3Ha4uuTesb- 
HaA KOJIJICKUMA PACTHTeIbHbIX OTMeYATKOB, MpeACTaBJICHHaA HeCKOJIBKHMH Jle- 
cATKaMU BHJoB. TilaTesbHbIMH NOMCKaMH B STHX TOUKAX HAM yJasocb OOHapy- 
KUTb JIMMIb BECbMa CKYJHbIC 3AXOPOHEHHA peAKUX OTMEYATKOB BETOUK XBOMHDIX 
MZ HECKOJIbKO (OPM JBYJOVIbHLIX pacTeHHi. byfy4H pacnovoxwKeHHbIMM B 30He 
MOPCKOrO IpHOos, STH 3aXOPOHEHHA BCe BPeMA NOLBepraloTcA HHTeHCHBHOMy 
pasMbIBy. I]o-BHJMMOMy, yUaCTKH OTJOKeHH, H306HNYyIONlMe pacTHTebHbIMK 
OCTaTKaMH, BCTpevenHble HopJenmebiom, ObliM B‘NocweLyiollem pa3spyllienbi 
ACATCJIbBHOCTbIO BOJIH. 

MecToHaxoxgeHue I]uK JIHHACcCTpoOMa. Maccusr. Jluny- 
CTpoMa nofsHHMaetcaA Ha 960 MH. y. M. K ceBepy oT 6yxTHI Komec (Kosc6sii) 
B Mc-cbbopxe. OT nNosHO*KUA JO BEPLIHHbI BOSBbILICHHOCTh CyIOKeHA OCATOUHbIMH 
TPCTHYHBIMH MOposaMu. SaxoponHenHe paCTHTeJbHbIX OCTATKOB OOHAapy2KeHO 
HaMH Ha BbIcoTe 850—900 M H. y. M., HellocpeCTBeHHO HWKe BepLIMHb! []luKa, 
MOKPHITOH BeYHBIM CHeroM. Ha yka3aHHOH BbICOTe OOHAaKaeTCA CaMbIli BepXHHii 
HIGH TPETHYHOH OCaMOUHOK CepHH, Tak Ha3bIBaeMble BEPpXHHe YIVIeHOCHbIe Mec- 
WAHHKH, IIPHCyTCTBHe KOTOPbIX OOHAPyKUBAIOCb Ha CAMbIX BbICOKHX TOPHBIX Bep- 
muHax. Ha 60—80 m nmwxe Bepminubi Iluka JImnacTpomMa mecuaHHKH JaloT He- 
CKOIbKO KOPCHHEIX BbIXOJOB H WIpOKy!0 ocbilb. MenkosepHUcTble, Cepble WIH 
3eJICEHOBATO-Cepble, HHOFa OKpallieHHble OKHCaMH *Kesesa B OXPHCTHI WBeT, 
leCUaHHKH MO MJIOCKOCTAM CJlerKa BOJIHHCTOH COHCTOCTH COfepxKaT pacTHTeIb- 
HbIe OTHeUATKH MpeKkpacHol CoxpaHHOcTH. OTNpenapwpoBaHHble B ECTeECTBEHHBIX 
yCJIOBHAX JHEBHOM MOBePXHOCTH, OTMeYATKH PasHOOOpasHEIX JIMCTbEB, MOGeroB 
H IIHINeK XBOMHbIX HeOObI4aHHO PeJIbe*PHO BbIAeAIOTCA Ha CBETION Nopore. 

Jina d@noppt c Iluka Jiunyctpoma TakwKe XapakTepHa KPYMHOJIMCTHOCTD: 
HEKOTOPbIe SK3CMILMIAPLI HCTbeB MocTHraioT 30—35 cmB mMonepeynnKe. OpHaKo 
ee COCTAB OTMUACTCA OT PMOPbl HH30B TPeTHYHOH TOMA OONbLIMM pasHoodpa- 
3HeM JIBYJOJIDHBIX JPCBECHIX MOPO, MpesCTaBAeHHbIX 30e€Cb MHOTHMH BHaMH 
Fagaceae, Juglandaceae, Betulaceae, Tiliaceae, Cercidiphyllum, Vitaceae u gp. 

SaxoponeHve ucKonaemon dsoppi Ha [luxe JIunyctpoma — moka nepsBoe u 
SIMHCTBEHHOe JIA BEPXHUX YrIeHOCHbIX NecuaHuKos [Inunoeprena. C HMM Brep- 
BbIe MOABHJIACb BO3MOXKHOCTb IIPOCJeAHTb H3MeHeHHe COCTaBa (lOpbl B TOT OT- 
pe3OK MameoreHa, BO BpeMA KOTOPOFO OTMORKUMaCb NOYTH THICAYEMETPOBAA TOVI- 
Ma OCaMOYHEIX pon, Becb coOpaHHblii HaMH MatepHa us 11 MecToHaxoxze- 
(Mii PACTUTENbHLIX OCTATKOB NOC yKAT OCHOBOM AA KPATHYECKOrO TepecMoTpa 
yCTapeBINMX MameoOoTaHHuecKUX aHHEIX MO HcKOMaemol dope Ifnun6eprena 
A €€ CYMECTBEHHOFO JOMOJHeHHA HOBbIMH CBeeHHAMH, YTO ABHTCA OMpeseen- 
{LIM BKJIaOM B NpoOsiemy H3yyeHuA reoorMueckoH UucTopHH ApKTHKH. 

Borannueckuh unctutyt um. B. JI, Komaposa Tlocrynvuto 

Axayemun Hayk CCCP 9 IX 1960 
; UWHTHPOBAHHAA JIMTEPATYPA 
1 f . Akad. Handl., 8 (1870). * O. Heer, «jbid., 14: (1876). 
A. e on uy Derk be Sh 4A.Natho : s peal 30 (1897), SoAne ch | Waste : 
alaeontographica, Abt. B, 104 (1958). 
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Jorsann Akagemun mayr CCCP 
1961. Tom 137, M2 


TEOJOrH § 


B. H. TPHUYK 


MPEXBAPMTEJIbHbIE JAHHDbIE MAJEOBOTAHHYECKOrO 
H3Y4EHHA OTJOKKEHMA MOJIOQOFO BEPXHEIIJIEMCTOMEHOBOLO © 
ME)KJIEQHHKOBbS HA p. BAJIA3HE ) 


(ITpedcmaeaeno axademuxom B. H. Cyxauceim 29 IX 1960) 


TlonoxeHve O HaJIH4HH B BepXHeM MlelicTOWeHe, KPOMe PHCC-BIOpMCKOli (MH- 
KYJIMHCKOM, MOCKOBCKO-BaJIaliCKOl) Me?KJIeQHUKOBOH STIOXH, elle ofHOrO, G6ovlee 
MOJIOMOrO — «MOJIOPO-L€KCHHHCKOrO» — Me?KJIEIHHKOBbA ObIWIO ~—r BIC Ka3.aHO 
A. VW. Mocxsutaneim ene B 1941 r. OOocHoBaHHe STOrO NoNOxKeHHA ano MM 
B MOsqHeHIMMX NyOIMKanMAX (1,"), OnHako akTHYeCKHe AaHHble, NPUBOIMBIIHe- 
ca A. HW. Mocksuruuei, He BnOuIHe yOequTebHEI. B oco6eHHOCTH 3TO OTHOCHTCA 
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Puc. 1. Paspe3 meporo cKi0Ha fomMHE! p. Kacnaa oT yceTba Basa3Hb 20 
a. H. Bosxpuuns. J— glQip MOpeHa MOCKOBCKOrO osemeHeHusa; 2 — Ig 1 — 1Qip 
Me€CKH H CYPIHHKM C rabKOH KOHIla 9TOXH MOCKOBCKOrO oseqeHeHuA; 3 — 1 — 
Hoe, Top  THTTHH MHKyJHHCKOrO MexsequuKoBLA; 4—I—Ig1Q}j,,_ Me- 


CKH C PpaBHHHEIMA JIMH3aMH H JIGCHTOUHBI€ PIMHbI 300XH Bawfalickoro Oveze- 
HeHusa; 5 — gl Qt MOopeHa BaJIfalickoro oneqeHeHua; 6 — Ig ln TIECKH H JICH- 


TOUHIE PIMHbI BPEMeHH OTCTYMAaHHA JbOB Basifalickoro onemeHenua; 7 —al Qin 


cynecH HaqnolimeHHoH Teppacni; & — al (st) Oh CTApHUHble OTOKEHHA SOX 
MONOgorO =BepXxHenvwelicTOWeHOBOrO ~MexkeHuKOBbA; 9—alQyy, oTIOKeHUA 
BEICOKOH nome; JO — al Qyy, OTMOmwKeHHA Hu3KOM MOliMbI 


K TlasleoOOTaHHYeCKHM MaTepHaJlaM, B OOJIbIIMHCTBe CBO€M O4eHb (pparMeHTap- 
HbIM. CylleCTBeHHO H TO, YTO HM OJMH 43 npHBesenHEIxX A. MW. MockBuTHubim pa3- 
pe30B MOJIOFO-IIIEKCHHHCKHX OTJIOXAKCHHH He HAXOJHTCA B YCJIOBHAX, ACHO H Gec- 
CHOPHO MOKa3bIBarolllMx HX CTpaTHrpadwueckHe COOTHOWIeHHA C OTIO2%KeHHAMH 
MpefuiecTBy!ollero, MHKYJIMHCKOrO, Me2KJIeMHHKOBbA. 

B TeueHHe JJIMTebHOrO BpeMeHH HOBbIe MaTepHaJIbl, KOTOPble OcBelLaI Obl 
MIpOGJIEMy MOJIOPO-ILeKCHHHCKOFO M@XKJIEIHHKOBbA, He NOABIAIHCb. JIMuIb B Ca- 
Moe TlOCJIelHee BPeMA TakHe JaHHble OblJIH NOMYYeHbI pH u3yYeHHH OTMO*KeHuit 
{ HaqnomenHon Teppacnt pp. Bana3npt uw Kacnm oxoso 2. Bospmuua Tlouu- 
30BCKOrO paloua CmovieHcKoH oO. M3ydenve STHX OTJOKeHHH MpOBOAMOCb 
BO BPeMA NowIeBLIX padoT B 1958 u 1959 rr. H. C. UeGorapesoi, JI. P. Cepe6pan- 
HbIM, B. Il. [puuyKom u fp.; CMOpOBO-MbIVIbIeBbIC AHAJIH3bI BbIMOTHAHCh 
E. A. Manprunoi, M. X. Monoc30H 4 aBTOpOM HacTOAlel CTaTbH. 
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Honuna Kacniv oven y3ka, UMeeT KPyTble CKJIOHbI C OOJbINHM 4YHCJIOM O6Ha- 
euui. B Heli M B YCTBEBBIX YaCTAX AOJIMH MpPHTOKOB MpocexKMBaeTCA HU3KaA 
oma (BbICOTOIO 2,0—2,5 m), BbICoKas nolima (BICoTOIO B 4,0—4,5 M) Hu ogHa 
ayIIOUMeHHaA Teppaca BLICOTOH Jo 7,0 M. 

Crpoenve cKJIoHa JomuHbl Kacnau, of yctba p. Banasupt fo 2. H. Bospmu- 
a, MOKa3aHO Ha Mpoduse (puc. 1). Kak noxasanu uccnegopanua H. C. Ye6o- 
apeBoli (*), KOPeHHOH CKJIOH JOHHbI CaraioT MOpeHa HM JIMMHOPNAWHabHBIe 
jpasOBaHHA MOCKOBCKOFO OVJIeeCHEHHA, O3eCPHO-OOJOTHBIC OTJOMKeCHHA MHKy- 
MHCKOrO Me?KJIEQHHKOBbA, MOpeHa H JIMMHOTVIAWMaIbHBIe  OTMOMKeHHA 
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Puc. 2. Cmopopo-nbibiepad MarpaMMa CTapH4HBIX OTJOKeHHH HagMolimeHHoli 

Teppacn! p. Banasnpi. / — mbiblla JpeBecHbix Mopog; 2 — nbiabia TpPaBAHUCTHIX pacte- 

HHH; 3 — cnopnl; 4— Picea; 5 — Pinus, 6 — Betula; 7 —cymma npabub WHpoKOJH- 
CTBEHHBIX MOpos 


aN aiCKOH JIeXHHKOBOH sN0xH *, Pe3ybTAaTLI aHaIH3a OOpa3sl0B H3 pacuHcTKH 
¢ 2 1958 r. NoATBepAUIH NpaBHJIbHOCTbh JaTHPOBKU O3€PHO-GOMOTHLIX OTIONKe- 
Mi HM Jai MaTepHasbl WIA yTOUHeHHA PMOpUcTHYeCKOH XapaKTePUCTHKH OTVJO- 
HHH MMKYJIMHCKOrO MexKJieqHHKOBbA. B  ycTbeBol YaCTH JoWMHE! Bana3upi 
PHCJIOHCHHE AJIJIIOBHAJILHbIX OCATKOB HaNOMMeHHOW Teppacbl MW NOHMBI K OTJIO- 
‘eHHAM KOPeHHOrO Oepera OblJIO NpocsiexKeHO TO pALY OOHAMRKeHHH HM pacuHcToK. 
Jlecb 2Ke, B OeperoBom OOpbipe HaAMOlHMeHHOH Teppacbl BUA JIMH3a CTapHu- 
bIX OTJOMeCHHH, IpHypoveHHasA K XOPOLIO BbLIPaxKeHHOMY AyrooOpasHomy Mo- 
IOKEHHIO BAOJIb ThIIOBOrO WIBa Teppacbl. 

Pacunctka Ne 1 gana cuefyroulHii paspe3 OTOKeHHH, 3alOJHAIOWIMX 3TYy 
DeBHIOWN CTAapHily. 

1. Cymecb cepas, HeacHocnonctan ....... . Momuoctm 0,35 m 

2. TMTTHeBaA MHA, Cepad MIOTHaA, KHH3y TeMHO-Cepaa (BepXHHe TOpH30H- 
I BLIBETPeJbIe) C OOMOMKaMH ApeBecHHbl HW APYFMMU pacTHTeJIbHEIMH OCTaTKaMH 
i tk, pal) cms) anes ge oy ese © I OMEBOR Be O,00) M 


i 


: * 


B cratbe H. C. UeGorapesoii B Tonle O6pas0BaHhii Ba falicKoll snOxXH MOpeHa Kak camo- 
OATEIbHBI TOPHSOHT He BbIJelAMAacb. 
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3, Tlepecnaupanve ruTTHeBOH IVIHHbI THHMCTOO NecKa . . . 
SET ee OR eee ee . Mounocts 0,80 ™ 

4, [lecox caoucrbili xenToBaTO- cepbiit, O6HaKaeTcA Jo ypesa BOMbL . . ss 

Pe3yJIbTaTbI CMOPOBO-MbIIbUeBOrO aHaIH3a OOpasiloB HS STOM paCuHCTKH, 
IpHBeeHHbIe Ha JMarpamme (CM. PHC. 2), MOKAa3bIBaIOT, YTO HaKOMJIeHHe UX OTHO- 
CHTCA K OTpe3Ky BPe€MeHH, XapakTepH3yIOUleMyCA TOCIOACTBOM B PaCTHTeJIbHOM 
MOKpoOBe. opMalHit WIHPOKOJIMCTBeHHEIX JIecoB (CyMMapHoe CosepKaHnke MbIJIb- 
Ilbl IMMPOKOJIMCTBEHHEIX Mopog AocTuraet 77%), 

XapakTep CNOPOBO-MbIIbUEBLIX CIIEKTPOB H CocTaB daopsl (cM. Tab. 2) co- 
rlaCOBaHHO MOKa3bIBalOT, YTO TOT OTPe30K BPe€MeHH OTHOCHTCH K KJIMMaTHUe- 
CKOMY ONTHMyMy 9IOXH HeCOMHEHHO MexXKJIeqHUKOBOrO XapakTepa. YuuntiBpas 
yCJIOBUA 3aleraHuA CTaPH4HOH JIHH3bI (KOTOPbIe OV€Hb ACHBI), MbI AOJ2KHBI IpHit- 
TH K BbIBOLY, 4YTO 9Ta 9T0Xa NO BPeMeHH CylelyeT 34 MUKYJIMHCKHM MexKJIeAHH- 
KOBbeM H MipefecTByeT romomweny. Takum o6pa3som, No cBoemy CTpaTurpaduyec- 
KOMY HOJIOXKCHHIO .OHA COOTBETCTBYET MOJIOFO-ILIEKCHHHCKOMY Me2KJIC@HHKOBBIO. 


Tao“uuna { 
Oco6eHHOcTH B cOcTaBe ecoB (BpeMxA HanOomee ONTHMAJIbHBIX KJIMMATHYCCKHX YCJIOBHH) 


1 3 

Oco6enHoctTu pactu- Qi Qt Qiv 

TEBHOrO MOKPOBa BospuiuHa Basa3Ha KomesatKa 

Pons dopMayna wu- TlomHoctbi rocnoycT- TocnoycTBy1oT, HO CyulecTBytoT Hapagyy c 
POKOJIMCTBEHHBIX JIe-| BYIOT HMe1IOTCH H MOpMalHH | XBOHHDIMH (e€OBbIMH) 4H 
cOB B pacCTHTe€ABHOM CMelaHHbIX JIecoB —c | Oepe3OBbIMH JIecaMH 
nmOKpoBe (BO BpeMA HX embiO, cocHol H 6Ge- 
MAKCHMA@JIBHOTO pa3- pesou 
SHTHA) 

HMsmMeuweHua coctTaBa Buayane cynlecTByI0T Buauyane seca c mpe- Bce BpemaA cyllecTBy1oT 


dopMauyuh WHpoKoH- 


ay6oppie sieca C MPHMeCbIO 


o6maqaHHeM JIHMBI, 3a- 


CMelUaHHble seca c Zy6om, 


CTBEHHBIX JeCOB BO| HbMOBbIX, 3aTe€M pacnpo- | TeM— seca, B KOTO-| HNO MH HJIBMOBBLIMH;} 
BPeMeHH CTpaHAIOTCA cCMelJaHHbIe | PbIx poub JIMDbI| JIHWb B KOHIWG Kak He- 
ny6oppie H rpa6oBbie meca | yMeHbuIlaeTca, a AyOa! Oonbmand NMpPHMeCcb NOAB- 
Cc wHnOH H HAbBMOBLIMH H HJIbMOBbIX BO3Dpa-}| MAeTCA rpao 
cTaeT 
Pa3sBuTHe accolHa- Mcksm0uutTenbHo 8 601b- Bompuioe pa3BuTHe CpaBHHMO c cOBpeMeH- 


anh c yuacTHem uie- 
uiHHBI (Corylus) 


moe pa3BHTHe accouHa-| accouwalua c yyacTH- 


HbIM pasBuTHeM STHX 
em C. avellana 


uu c C. avellana 4 accolvauwui B 30He TH po- 
C. colurna KOJIHCTBEHHBIX JIECOB 


Jia Toro UTOGEI HM€Tb BOSMOXKHOCTE COMOCTABHTh Pe3yJIbTATLI H3yYeCHHA CTA- 
PHYHEIX OTMOMKeHHH BamasHbl He TOMbKO C JaHHbIMH MO MHKYJIMHCKHM OTJIOxKe- 
HHAM, HO HM C JaHHBIMH M0 FouIOleHOBOH (ope Obi BbINOJIHEHbI CNOPOBO-MbIJIb- 
eBbl€ AHaJIH3bI paspesa OfHOTO 3 ONM3NeKAaNIHX TopdpsAHHKOB. CkBaxKHHa 
oKOIO A. Komesatka (mpHMepHo B 3 KM 1oxKHee BoapmlMHbl H ycTba Banasupi) 
BCKPbIa TOuULy Topda MH CaMpomesA MOMLHOCTHIO OKOIO 5 M, BpeMA HaKOMJIeHHA 
KOTOPOM OXBATBIBAaeT BeCb FO/IOWeH, HAYHHAA C MpeSopeanbuoro BpemeHH. Hexo- 
TOPbl€ OCHOBHbI€ JaHHble JJId CpaBHeEHHA OCOGeHHOCTeH PacTHTeIbHOFO MOKPOB 
M JecHOH dopbl B MepHox c HavOoMee ONTHMAJIbHLIMH KJIMMaTHYeCKHMH yCJI0 
BHAMH JpeBHerO BePXHEMVJIEHCTONeHOBOTO MeXxKJeIHHKOBbA (BospwiHHa), Mou 
OPO BEpXHEMNJeHCTOMeHOBOFO Me@XKJIeMHHKOBbA (Haa3Ha) HW rosouena (Kowlepat 
Ka) MpHBeneHb! B Tabm. 1 4 2. f 


Ta6auna 2 
Buosolt cocTaB JecooOpas3yioulux Nopox (BpeMA HaHOoNee ONTHMAJIbHbIX 
KJIMMaTHYeCKHX YCJOBHE) 


o s = Ry 

= S & © =I 

es a] alg Bug 5} *B| s 

He) Ssleg SslSslee 

se Olea BT) Re O w= OMe Ui HO 

CH) CRICN Cu onion 

Picea — -++ || Quercus petraea Liebl. + — 
Pinus silvestris L. — bt + || Q. pubescens Willd. + ie — 

Betula verrucosa Ehrh. Ulmus laevis Pall. + + 

B. pubescens Ehrh. } liar, Uae campestris L. + + rg 
Carpinus betulus L. + {| — | — || U. scabra Mill. ? ? 
Corylus colurna L. +} — | — || Tilia cordata Mill. iP + + 
C. avellana L. +} + | + || T. platyphyllos Scop. + | — 
Quercus robur L. +) + | + || Tilia sp. (T. af. euro- + |— 


paea L.) 
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TlavHbie, MpWBeyeHHble B STUX TaOmMax, MOKa3bIBaIOT, YTO XOTA pa3pes 
ajla3Hbl XapakTepW3syeT BCerO JIMUIb YaCTb MOMOLOTO BepXHeENNeHCTOMeHOBOTO 
EXKJICQHHKOBbA, OHAKO HM 3leCb yCTaHaBJIMBalOTCA CBOeOOpasHble YepTHI ero 
JOpbl H PaCTHTeIbHOCTH, OTMMYaIOUIHe ero HM OT MMKYJIMHCKOTO MexKIeqHH- 
OBbA H OT KMMATHYeECKOTO ONTHMyMa roslolmeHa. 


Vuctutyt reorpadun Tocrynuno 
Axayemuu HayK CCCP 29 IX 1960 


UIHTHPOBAHHAA JIMTEPATYPA 
1A. H. MockBurTuu, Tp. Mucrt. reon. nayx AH CCCP, bs. 88 (1947), 2 A. H. Mo- 


KBHTHH, Bwpmckax sn0xa (neonnelicrouen) B Esponeickoit uacta CCCP, U3q. AH CCCP, 
950. 3H. C. YWe6orapesa,; Matep. mo naneoreorpabun, Bp. 1, M., 1954, 
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Jlokzagp Anragemun wayrk CCCP 
1961. Tow 137, Ne2 


PEOJIOV'H Al 


A. B. KOMEJIMOBUMY, H. Lf. JIOJHKEBCKHH u C. B. THXOMHPOB 


HOBbIE HAHHBIE O KPHCTAJIJIMGUECKOM ®YHWAMEHTE 
CEBEPO-BOCTOUHOLO MOAMOCKOBbsA 
(ITpedcmaeaeno axademuxom H. C. Hlamcrum 2 VII 1960) 


B 1940 r. ckpaxxuHol, npoOypenHol B Mockse, B palione cTapbix OoeH, Ha 
ruiyOuHe 1656 M, no MOKPOBOM OCaQOUHEIX NOPOL, BO3PacT KOTOPHIX, KaK ObIIC 
BIOCJI€ACTBHHH YCTaHOBJIeHO, COOTBeETCTByeT HH2KHeMy KemOputo (°,*) HH pH 


cbero (8), ObIIM BCKPBITbI KPHCTasIMYeCKHe MOpOsb, caraioulvHe dyHAamMenT 
PyccKoH MJIHTHI. 

OTH NOPOAb, MpolieHHbIe CKBaXxKHHOH Ha MpoTsxKeHHH 11 m (1656—1677 m), 
usyyanucb B. VY. Jiyaunxum w IO. UH. TlonopunKkunon (°), a no3guee A. H. 3a- 
BapHukuM (?). CormacHo JaHHbIM 3THX HccesoBaTeneH MoposL dyHLamenTa 
MpeACTaBJIeHbI THMMYHLIMH MHPMaTHTOBbIMH THEHCaMH C HeEOJHOPOJHBIM C1O*Ke 
HHeM, C Ooslee TEMHLIMH, OoraTbIMH OHOTHTOM y4aCTKaMH H Oovlee CBETJIbIMH Cer 
peralluAMH KBapleBO-MoeBolWMaTOBorO cocTaBa. C OHOTHTOM TeCHO CBA3aH 
CHJIJIHMaHHT H KOpywepHT, pee rpanat. Ilo muennio B. HM. Jlyanuxoro 
10. H. TlonoBHHKuHON, 3TH NMOpOAbl OY€Hb CXOJHbI C MHTMATHTAaMH, BCTpedaroul 
Mica Ha p. Muryubie 4 B page Mect Kuesckon, Ilogompckon, BonbincKon 06a 
cteH YKpaHHCKOrO KPHCTasIH4eCKOrO MaccHBa. | 

B 1960 r. B 30 Km cepepo-BoctouHee Mockspt, y cT. UlenKoso, CorosHoi reo 
JIOrO-MOHCKOBO ~KOHTOpoH Tnapra3a Obiia mpoOypeHa CKBaxKHHa riyOHHOK 
1387 M, BCKpbIBIIaA KpHCTaIM4eckHi byHamenT Ha rryOnHe 1372 m. C yyeto 
aOCOJIOTHEIX OTMETOK, MOBEPXHOCTb KpHCTasMYuecKoro dyHAaMeHTa pacmosa- 
raetca B Ulenkone Ha 296 m Bpiule, em B MocksBe. Ecaw IpHHATb BO BHMMAHHe, 
4UTO YKa3aHHad NOBEPXHOCTb B CeBepo-sarlaqHoM OT MocKBbl HanpaBsIeHHH Mo0- 
ro norpyxkaetcs wu BcKpbiBaeTca [lopapoBckoH CKBaxKHHO Ha riyOuHe 1763 Mm, 
a PeqKnHcKolt — Ha ray6uHe 1732 mM, TO rHnCOMeTPHY¥eCKH BBICOKOe MOJI0%Ke- 
HHe MOBepXHOCTH KpHcTasMyecKoro OCHOBaHHA B IlenKoBe, Ha paCcCTOAHHH 
okovio 25 kM oT BoeHCKoii CKBaxKHHEI, IpeACTaBsAeTCA HeEOMKHAAHHEIM (akTOM, 
3aCJIYKUBAIOMIHM Cepbe3HOrO BHHMA4HHA. 

Kak MoKa3aJio H3y4eHHe NOposr, claraoulHx d@yHAamenT B palioue Ulenkoso, 
rlocyieqHHe MeTporpapuyeckH pe3KO OTMHUAIOTCA OT NOpos dyHAaMeuTa, BCKPEI- 
TbIX OTOPHBIMH CKBaXKHHAMH B JPyrHx OH3KO pacnosOKeHHbIX NYHKTAX. 

Ha mpotTsxKeHun mpolifeHHoro OypeHvem wHTepBasa (1372—1387 m) OHH 
IIpeCTaBJICHbl TEMHO-CePbIMH H YEPHbIMH MeJIKOZCPHHCTLIMH 3aMeTHO MOJIOCUAaTHI- 
MM THEHCOBHAHBIMH YapHOKHTO-HOPHTOBbIMH TopofaMy. 

B coctaBe HX npeoOaqaeT OCHOBHOH Mwiarnoksa3, OOpasy!oulHH H3OMeTpH- 
yeCcKHe HW 3aMeTHO YJVJIHHeHHBIe BbIJeseHHA, pasmepom oT 0,2 fo 2 MM B Monepe4- 
HHKe, TO C 4eTKO OFpaHeHHbIMH, TO C HeMpaBHJIbHbIMH, 4aCTO OKPyIVJIbIMH 
ouepTaHusmu. Cya 10 ONTHYeCKHM CBOHCTBaM, IlJlafMOKJasbl HeEOMHOPOPHHE! UM 
MeHHIOT CBOM COCTaB OT OCHOBHOFO waOpafopa (Ne 65) go OuToBuuta (Ne 73). 
Ilnarvokia3 MOJIMCHHTeTHUeCKH CABOMHUKOBaH 110 aJIbOHTOBOMY, KapsICOaCKo- 
My H llepHkHHOBOMy 3akoHaM. Hepegko HaGsi0faloTCA CJIOKHbIE KOMOMHUPO- 
BaHHble JBOMHUKH. JIBOMHHKOBHIe MOJIOCKM OObIYHO HMeIOT XAPaKTePHbIM KJIHHO- 
BUJHbIM OGIMK, HHOPa OHH HECKOJIbKO JesopMHpoBaHbl HU AyrooOpasHo H30- 
rHyTH. Hapsady c 3epHaMH, KOTOPbIM NpHCylla ABOHHUKOBaA CTpyKTypa, YacTC 
BCTpe4aloTCAH HM HeCABOHHHKOBaHHbIe 3epHa MwarvoKka3a. 
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, 
| CyulecTBeHHBIM KOoMNOHeHTOM nopogb (10—15%) spaaerca rumepcter. Ou 
aOM0AaeTCA B BHfe MeJIKUX H3OMETPHUHbIX 3epeH, pasmepom oT 0,1 Zo 0,5 MM, 
/TakKe OOpasyeT KPyMHbie yWIMHeHHIe KPHCTasIbI (0 2 MM) c HeIpaBHJIbHBIMU 
SBUJIMCTHIMH OrpaHHuenHaAmH. []neoxpou3m oTyeTMBbIii OT 61eMHO-3e1eHOBA- 
oro CBeTJO-PO3OBOrO lO XapakTepHOit cxeme. Yracanue mpamoe. 2WVyp = 

Hapsay c pomO“ueckHM NHpOKCeHOM OTMeyaeTCA B HEOOUIbINOM KOAMUeCTBE 
IOHOKJIMHHBIM, C OJle1HO-3e/JIEHOBATON OKPaCKO, EBA 3AMeTHBIM IJIeOX pOM3MOM, 
~Ng: C = 42°. 2Vn, = 54°. 

_ B nepemeHuom H OObIdHO HeOOubLIOM KonHYecTBe (He cBBIe 10%) npucyTeT- 
yet KBapul, oOpasylollui KaK MeJIKHe, Tak HW KpyMHble BbizeeHuaA (M0 1,5 mm). 
\PYHHBIM 3epHaM MIPHcylila BOHHCTaA H MOSaH4Had CTPyKTypa. 

Ha6sropaetcaA Kaesblit Noviepo uimat (3—5, pexe go 10%), BEiqeneHuA 
OTOPOrO BbINOMHAIOT MeJIKHe MpOMeXKYTKH Mex Ay 3epHaMH MWwiarvoKwa3sa UM PH- 
lepcTeHa HM OTYETJIHBO KCeHOMOp(HbI K HUM. : 

_AkileccopHble MMHepaJIbI NpeACTaBJeHbI alaTHTOM M pyAHbIM MHHepaJiom. 
[Hora B HEOOJIbIIOM KOJIHYECTBE IPHCYTCTBYIOT SIMOT HM LOH3HT. 

CrpyktTypa paccmoTpeHHbIxX nopoy GulacTHueckan. Peskue pasMuua B pa3- 
lepe BbIAeeHHH MpHAaloT CTPyKType HeACHO BbIPaKeHHbI NMopdpupoBHAHblii 
OmuK. Bpifenenua runepctena, uacTo cerperupyiollveca B JIMHelHO BbITAHY- 
BI€ CKOMVICHHA, OOYCOBHBAIOT MOIOCUaTY1IO THEHCOBHAHYIO TeKCTypy PpaccMoT- 
@HHbIX OOpa3soBaHHil. 

BOM3M MOBepXHOCTH dbyHAaMeHTa MOpoAbl HeCKOJIbKO U3MeHeHHI. DumepctTen 
(CeBAOMOPHHO 3aMelilaeTcA GOeMHO-3eJIeHOBaTbIM XJIOPHTOM, MO KOTOpoMy, 

CBOIO OYepeb, PasBHBAeTCA KaJIbILT. 

Kak M3BeCTHO, MOPObI YAPHOKHTOBOFO KOMMVIeKCa WIHMPOKO Pa3BHTbI B MIpe- 
eax YKpawHCKOoro KpHcTaHYeCKOrO LITA, Pe OHH TECHO CBA3AHbI C pasHo- 
OpasHbIMH THelicaMH, MHIMaTHTaMH, PO3OBbIMH JIeHKOKPaTOBbIMH TpaHHTaMy; 
OJIbIIMHCTBO HCCJIeqOBAaTeNeH OTHOCAT HX K ApeBHelWiHM OOpa30BaHHsamM. 

CxofCTBO OMHCaHHBIX BbILe MOPOA C YAPHOKHTO-HOPHTOBLIMH MOposaMyH, pa3- 
HTBIMH Ha YKpavue H B [logouuu (°,’), Maer OCHOBaHHe OTHOCHTb cbopMallHIo 
PHcTaiMYecKHX Nopoy, claraioulyio dyHamMenT B ITOH uacTu TlogmocKoBba, 
(0 aHanoruu c YKpaHHCKHM KPHCTAaJIMYeCKHM ILHTOM, K ApeBHeuM mospas- 
eJIeHHAM apxea. 

Kak H3BeCTHO, KpHcTaHueckHh dyHAamenT [loqMocKoBbA HeEOAHOpOseH HE 
OJIbKO MeTporpaduyeckh, HO H MO BO3pacTy CJlaraioulux ero dopmauni. Haps- 
y c oOpa3so0BaHHAMH apxex, K KOTOPbIM OTHOCATCA MHIMaTHTOBble THeHCHI, 
CKpbiTbie BoeHCKOM CKBaxKHHOHM, H PO3OBbIe JeHKOKpaTOBble PpaHUThI, YCTAHOB- 
eHuHble B Cepnyxose, IlopaposckoH ONOpHOH CKBaxKHHOHM Oba BCKPbITa CepHA 
Opod, COcTOAULad H3 TOHKOFO YepeOBaHHA MUKPOrHeHCOB rpaHOAMOpHTOBOrO 
OCTABa, POTOBOOOMAHKOBHIX FHelicoB, COAep2Kall\MX KYMMHHITOHHT (?), H amdpH- 
OJIMTOB, KOTOPble H3y4aBIIHe HX HCCeAOBATeM NapasJeH3yIOT CO CXOJHbIMK 
HHMH NoposamMu, pacnovaraiouluMucA B OCHOBaHHH CaKCaraHCKOrO KOMIIIeKCa 
‘puBoro Pora, HW COOTBeETCTBEHHO OTHOCAT K TpoTeposoro (7). 

SHayHTebHOe pasIHuve B MOJOKeHHH NOBepXHOCTH *yHAamenta B Mockse 
| [enkope Caefyer CBASbIBATh C TEKTOHHYCCKHMH IIpHYMHaMH, a He C OCOOeHHO- 
TAMH JPeBHErO 3pO3HOHHOrFO pembedba KpucTalMYecKOrO 0%Ka. OO 9TOM CBH- 
ETEJIBCTBYIOT HEKOTOPble YEPThI CTPOEHHA OCALOUHOrO Yexsa B paiione LlenKoso. 
AK YCTAHOBJICHO TIpOBOMBUIMMNCA HCCIeqOBaHHAMH, OTMOMKeHHA eBona Hi 
apOoHa oOpa3yi0oT 3fecb KYyMOJIOBMAHOe MOAHATHe, HeCKOJIbKO BbITAHYTOe 

CeBePO-BOCTOUHOM HalipaBJIeHHH C MOJIOrHM IOFO-BOCTOUHBIM HW OTHOCHTeJIbHO 
PYTbIM CeBepo-3alaqHbIM KpblIbamu. AmmiuTyya noguaTHA 33 M. Ero Kondu- 
ypalliaA, yCTaHOBJIeHHad Ha NOMOWIBe HMKHEULMTPOBCKUX CJOe€B, NOBTOPAeTCA 
OUTH 6e3 H3MeHeEHHH HU TO NOMoUIBe BepeHCKOTO FOpH3OHTA. 

_ Moutnocth KaMeHHOYTOJIbHBIX HM JeEBOHCKUX OTOXKeHHH B WlenkoBe He 06Ha- 
YKUBaeT CYILCCTBEHHBIX H3Me€HeCHH B CpaBHeHHH C pa3pe3aMH MOCKOBCKHX 
KBaxKHH (Boenckoii H OpspincKkoli). MonlHocTb Ke pHdeviCKUX OTOKeHHH pes- 
0 COKpalllena M cocTaBuiseT Bcero 86 M, B TO BpeMA Kak B OMKAMIIMX CKBa2KH- 
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HaX OHA HeH3MepHMo Bblllle: B BoexcKol 417.m, [lopaposcKol oKxono 516 
B PeakuucKolt 527 mM. K cowxkaennio, OrpaHuweHoe KOJIMGECTBO KepHa, NosyyeH 
Hoe mp OypenuH IlenkoBckol CKBaxKHHLI, He MO3BOJAeT C JOCTATOUHOM yBepeH 
HOCTbIO CYIHTb, Kaka HMCHHO YaCTb pHdpeHcCKHX OTOMKeHHH OTCYTCTBYeT BC 
BCKPbITOM paspese. 
BpicoKoe moviomwKeHHe MOBepXHOCTH KpHcTamIMYecKOro tbyHwamenta B Lenxo} 
Be BPA JIH BO3MOMKHO CBA3LIBATb C OCOHCHHOCTAMH OpHdertcKoro pesbeda, M0! 
CKOJIbKy pHelcKve OTOKeHHA B GIMKAaWHX paspesax (MocxkBa, [lopaposKa 
PekHHO) He OOHAPy2XKHBAaIOT KAKHX-HOO NpH3HaKOB dallMasbHOrO H3MeHeHHS 
M JIMTOMOPHYeCKHH MX OOK B Mpesesax OOMIMPHOH TeppHTOPHU IWeHTPaJIbHbIy 
paiioHos ofHOTHHeH. OtcyTcTBHe BHaAHUA Lenkopckoro BbICTyMa Ha JHTOJOFH! 
ueCKHH COcTaB pHdeHCKHX TOJIML CKOpee CBHJeTebCTBYeT O TOM, UTO BO BPeMs 
HX HaKOMJICHHA YKa3aHHOFO BbICTyMa He CyULeCTBOBAJO. 
Heo6piuaiHon MmpescTaBAeTCA TakKKe MOPasHTebHaA CBEMKeCTh YaPHOKHTO} 
HOpHToB, BCKpbITHIx LlenkopckoH cKBaxKHHOH. MckmouHTembHO HeCTOHKH 
B YCJIOBHAX BbIBETPHBAHHA MHHepaJIbHblii COCTaB STHX NOpO AoKeH Obit o6yc; 
JIOBHTb, B CJIy4ae BLIXOJla HX Ha JHEBHY!O MOBeEPXHOCThb, Pa3BHTHe MOULHOH KOPb 
BbIBeETPHBaHHA H H3MeHEHHA Ha 3HAYMHMTeJIbHYIO PiyOuny. 
IIpupeqeHHbie JaHHble aioT OCHOBaHHe npesnouaratb, ato IlenKkopcKHy 
BBICTYM BOSHHK He B Mpespudelickoe BpeMA, a 3HAYHTEJIbHO MOsqHee, NOL BAMA: 
HHeM Te€KTOHHYeCKHX TIpHunH. IlockKombky BeJIH4HHaA COKPalleHHA MOLLHOCTY 
pudericKux oTo*KeHHH B Ienkope HeCOM3MepHMa C aMIWIATYJOH KYNOJOBHIHO! 
TO NOAHATHA, HaG6OaeMoro 3feCb B JEBOHCKHX H KAMCHHOYTOVJIbHBIX CJIOAX, ITY 
TEKTOHHYeCKHe HaPYIUICHHA, BEPOATHO, HMeJIH MeCTO B JloseBoHCKoe Bpema. Ha: 
OOaeMble COOTHOWECHHA, CkOpee BCero, OOyCJIOBIeEHbI KPYyNHbIM Pa3pPbIBHBIN 
HapylleHHeM, PacceKalollHM Kak MOposbl PyHAaMenTa, TAK HM pacmoslararolly1o- 
CA Ha HeM TOJILLy pHieickux OTMOKeHHH. OTO HapylleHHe He MepexOAHT B OTJIO- 
*KeHHA CpesHero JeBOHA, YTO YCTAHOBJICHO PAJOM CKBaXKHH, MpOOypeHHbIX B 3STO 
paiione. Bo3HHKHOBeHHe NOMOTOrO KyMOJOBUAKOFO NOAHATHA B Noposax JeBona 
M KapOoua CJleyeT CBA3bIBaTb C OOsee NOSHHMH NOLBHKKaMH, pt peacoat 4 
Apepuee HapyllennHe. 
YTOuHeHHe CTPpoeHHA tyHaMeHTa paCCMaTPHBaeMOl TeppHTOPHH npecTaB- 
JdeT Kak TeopeTHYeCKHH, Tak H MpakTHyeCcKHH HHTepec HU TpeOyeT npoBeweHHA 
reopu3sHyecKHX HCCeOBaHHH HW JONOMHHTebHBIX OyPOBbIX pa6or. 


Teonoruyecknits HHCTHTYT Mocrynuao 
AxkaylemHH Hayk CCCP 27 VI 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1M. M,Becenospcexkxaa, 0.H. Ytexun, C. M. CyxaunosBa, Tp. BcecowsH. 
HayuHO-HCC. reo. pa3sB. Hepr. HuHcT., B. 13 (1959). 2A. H. Sapapuuku hy, 
B. Il. Batypunu, Bonp. zntonorun u crpararpapun CCCP, HU3a. AH CCCP, 1951. 
3A. B. Koneaunosuy, JAH, 71, Ne 6 (1950). *A. B. Koneauosuy, JAH, 
78, Ne 5(1951). 5 B. H. Tyunuxna, IO. Hp. ToroBHHKH Ha, Cos. reod.,. 
Ne 10 (1940). © JI. FT. Txauayk, Teon. xypu. AH YCCP, 14,83 (1954). 7 JI. ©: Tx am 
uyvxk, T. H. Apanosa, A. A. Capunnua, Hayyn. san. JIbBoBcK. NomuTexXHHY, 
ati ae , cep. reon.-pass., Ne 1 (1956), § H. C. Wlatrec Kui, Mss. AHCCCP, cep. reon., 
fo 1 (1952). 
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Joraaye Akagemun nayx CCCP 
} 1961. Tom 137, Ne 2 


TFEOJIOTHA 


H. B. MACJIOBA 
E3YJIbTATbI CMOPOBO-IbIJIBILEBOrO AHAJIN3A NJIMOWEHOBDbIX 
OTJIOKEHHH KEPYEHCKOFO MOJIYOCTPOBA 
(ITpedcmaeaeno axademuxom B. H Cyxauesoim 29 1X 1960) 


HisyyeHublid paspes HaxouTcA Ha CeBepHOM Kpbiie AHbIULN-TakblIbCKOM CHH- 
iMHaiv Ha M. Uenrysex, re Ba yuacTKa XOpowio OOHaKeHHEIX COeB pasflese- 
bl CHJIbHO 3aJ[epHOBaHHOH YaCTbIO CKJIOHA C ONOJI3HAMH, 3aKPbIBaIOULHMH CIO 
OULHOCTbIO OKOJIO 10 Mm. 

Uccnesopanch OTIOXKeHUA MeOTHCa, MOHTA H KUMMePHA, XOPOLO OxapaKTe- 
M30BaHHbie dayHOH (MOJWIIOCKH), OlpefseleHia KOTOPOH MNpoOMsBeseHbI 
. A. Crexosnim. B pa3pe3e MeoTHuecKHXx OTIOXKeHHA NO MOIMIOCKaM JOCcTaTOU- 
9 4CTKO MOXKHO BbIJCHTb Ba CTpaTHrpadpuyuecKHX TopH30HTa — HWOKHHH 

pasHoo6pasHoH dayHol (Dosinia, Cardium, Abra, Congeria panticapaea 
ndrus.), cooTBeTCTBYIOWHii HHKHeMy (H CpeqHemMy?) ropH30HTaM cxembl AnApy- 
pa (Andrussov, 1905), u BepxHui — mpenmyulecTBeHHo c Congeria subnovo- 
ssica Ossaul. u C. panticapaea (BepxHuii Meoruc H. MW. Aumpycosa). Meoruue- 
<He OTJIOXKeHHA B H3yYYCHHOM pa3pese MpociexKHBaIOTCA HaYHHAA C CapMaT- 
POTHYCCKHX H3BECTKOBLIX PHOB, HO XOPOWO OOHAKEHE! JIMUIb COW, NeKalyve 
a 10 mM Bbilue pros, OTKya H Ha4ATO OMHCaHHe pa3zpesa. 


ge Tavunl cepbie H CHHeBaTO-cepLie, TWIOTHEIE, C MpOCOAMH asleBpomHTa, B BepXHe 4AaCTH C 


MpocsioeM NecuaHHkKa C maccoli pakoBuH Abra tellinoides Sinz., Modiola incrassata 
var. minor Andrus., Dosinia maeotica Andrus. . . . . . Mouuoctp 3,0 m 
_Tiecuanuxk cpetio-xKerThlit, cpequeli MNOTHOCTH, C MpOCOAMH PpaKylIHAKa H3 pakoBHH Ervilia 
minuta Sinz., Cardium mithridatus Andrus., Abra tellinoides ....... 
As Se aaa Rance. sas Ses 0 2 oe. See ene. MOMHOCT Hae OlM 
_Tiepeczanpanue cepbix H TEMHO-CepbIX PIHH, 4aCTO C MIpHCbINKaMH TecKa, H MeCuaHHKOB CBeT- 
JIO-CephIX, C MpocsIoAMH pakyuIHAKa. B rauHax HW mecuaHHKax BcTpeyeHb! Conge- 
‘ria cf. panticapaea Andrus., Abra tellinoides Sinz., Hydrobia sp. ete es 
a 6 ib) 3A a ere etre 1a Montuocts 5,5 mM 
_TaMup TemMHO-cepnle, MIOTHbIe, C IPHCLINKaMH MecKa, B HW KHeH YaCTH — TOHKOCJIOHCTH, C 
HponiacTKaMH KOPHYHeBbIX H Fos yOOBaTbIX TIHH MOULHOCTHIO 0,1—5,0 cm, B Bepx- 
Hei YWaCTH — C MPOCOAMH paKylUHAKa 43 paKoBHH Abra tellinoides Sinz. . . 
- 5 ce ot SO SS SRE, AN eaten ak Sari eral aaa eer Momnoctp 6,0 m 
_ MecaaHnk cpeTio-cepbii, MOTHBI, C peqKHMH TOHKHMH MIPOCJIOAMH TVIHH, C paKOBHHaMu 
ehinds tellinioidesioinze ¢ sf -xbiloiss. 65S are See MonHocrs 2a 
re 6. Tlepecnanpanve cBeTs0-cepbix H 2KeJITOBATHIX FIHH C MJIOTHBIMH NeCdaHHKaMH HW pakyil- 


HAKOM H3 paKOBHH mpeHmyulecTBeHHO Congeria subnovorossica Ossaul., C. panti- 
capaea Andrus., pexe—Abra tellinoides Sinz., Mactra sp., Helicella sp 
\: As + wha bo S| EU TRMD (oP Aut ee boot emaeh eed GOL ENET ee ar aae 


4 7. TAMHEI TemMHO-cepnle, MWIOTHEIe, ¢ 6OMbINHM KOMHYeCTBOM pakoBHH Paradacna abichi 


R. Hoern. u Dressensia sp., B HH2KHeH 4aCTH CHJIbHO BLIBeTpesIble C NOBEPpXHOCTH 
Pear res ho, NPs Bc ee ws, ae Nels S ce MoutHocts 12,5 m 

8. AnesponruT naoTHH, 6ypbiii, omKeTe3sHeHHbIi, C OCTaTKAaMH PaKOBHH KHMMePpHACKHX 
RISO TR Tc ase: ss ss et ss 8 e 8 «2 GET OmMlres Oe 

Tlepeppis B o6HamxenuH 10 u 

_Tanul Oypbie, Hecnouctple, c mpocsiosmH 6o6oBol 2xeesHOH Py, CHJIbHO OKee3HEHHEIe, 
CO CTBOaMH epepbeB..........-.-+ +++ ++ + Momuocts 1,5 m 

). TlecuaHuk naorHbii, CHIbHO OmeTeSHEHHEI, Oypbiii, B HAXKHeEM YaCTH PIHHUCTHIM, C TOHKHMH 
mpociosmn| Gyporo x%esesHaKa, Cc ocTaTKaMH ApeBecHHn! . MowuHocth 3,7 M 

|. THHEL TeMHO-Cepble, MVJIOTHbIe, HeECJIOHCTHIE . A te alot Mouinocth 4,5 M 
2, Tlepecnanpanue cepbix moTHEIx riHH (1,0—0,6 m) c necdaHHKaMH MVJIOTHBIMH,KeJTBIMH H Oy- 
ppimu (0,3—0,8 mM MoulHocTbIO), B BepXHeM Mpoc/oe *KeesHcTorO necuaHHKa OOH- 

. Jive pakOBHH KHMMepHiicKHx MOJsIOcKoB Arcicardium acardo Desh., Panticapaea 
duboisi C. May, Phyllocardium planum Desh., Dreissensia sp., Viviparus sp. 

MIMD AMM MIG. Boe ee Shp at tate em al se ome . MowuHoctb 4,7 M 

3. TRHHH TeMHO-cepple, CHIbHO TpemMHHoOBaTble H BLIBeTperbIe .. . BuqHMast momHocTb 3,5 M 
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CnopoBo-MblJIbUeBble CIeEKTPbl H3yYeHHOFO paspesa HEOMHOPOAHHI MO cocTa 
H COOTHOINEHHIO COCTABJIAIONIUX UX BI€MeHTOB {Ha pic. | 3Be3q04KOH OTMedeH 
OOpaslbl, B KOTOPbIX MbIJIbILa H CMOpb! He ObIIH OOHApy2Keubl). B CNOpOBO-MbII 
Il@BbIX CI€KTPaX MCOTHYeECKHX OTJOMKeHHH BbIJeAIOTCA ABE TPyNMbl CMeKTPO 
CHeKTPbI CpaBHUTeIbHO OoraToro qwopHcTHYecKoro cocTaBa H CNeKTpbi 06e, 
HeHHOrO cocTaBa. Ileppan rpynma, xapaxTepH3yioulaa cmon J—5, oTmMUaeT 
CpaBHHTeJIbHO BbICOKMM COJepKaHHeM MbIVIbUbI TpaB (10 44%), XOTA B IeIOM ST 
CMeKTPbl MOXKHO OTHECTH K JIecHoMy Tuny. Uncso posoB ApeBecHbix nopox 


Obujud cocimab Picea Abies Cedrus 2 Pinus 
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Puc. 1. Cnoposo-nbiibyeBas WHarpaMMa MJIHOUeHOBLIX OTIOMKeHHH Ha 


HHX JOCTHraeT MakcHMyMa (22—24 pofa), TIpH4eM 3feCb BCTPeyeHbI eAMHHE- 
HbIe MIbIIbIeBbIe 3epHa MpezcTaBuTenei cem. Magnoliaceae u Proteaceae. 
O6paujaeT Ha CeO BHHMAHMe M@KCHMyM Mblbibl Abies (go 12—13%), Quer- 
cus, a TaKxKe M@KCHMYM MIblIbi{bl Carya H Taxodium. Mutepecuo oTMetTuTb 3 
MeHeHHe KPHBOH, OTParxKalollel KOJIMYeCTBO MTIbIJIbIbI Cem. Chenopodiaceae. 
Sta KpHBad NOYTH TOUHO CyIeyeT 3a KPHBOH CYMMBI MIbIJIbILbI IHPOKOJIHCTBeEH 
HEIX NOPOA, HUib B BEPXHeH YaCTH CuO 4 KOJHYECTBO MBIJIbUbI Go aaa 
YBeJIHYMBaeTCA, B TO BPCMA KaK MIbWWIbIbI WHPOKOMHCTBEHHBIX MOpOk cTaHO 
BHTCA MeHbIe (O6pasub! NeNe 32, 33). 

Bosbuioe KOJIMYeCTBO MIbIVIbILbI WIHPOKOJIHCTBEHHBIX Topox (fo 56% or otf 
WleroO KOJIMYeCTBA MIbIIbIUbI JPEBECHLIX MOpoA) H pasHooOpasue ee cocTaBa, MpH- 
CYTCTBHE MIbIJIbUbI JByX TPOMHYeCKHX CeMelicTB (XOTA Obl HW B BHJe EAMHHUHbIX 
IIBIIbIEBLIX 3€PeH) MO3BOJIAIOT IpelNONaraTb BO BPeCMA OTVIOXKEHHA TOIL, KO- 
TOpyiO XapaKTepH3ylOT OMHMCAHHbIe CIOPOBO-MbIIbIeEBbIe CI€KTPbI, CYyILeCTBO- 
BaHHe pasHOOOpasHbIX MO COCTaBY WIHPOKOJIMCTBeHHbIX H XBOMHBIX JIECOB, Bepo- 
ATHO CyOTponuyeckoro xapakTepa. B koHUe STOFO BpeMeHH HaGOwOMaeTCA He- 
KOTOPOe YMeHbIMeHHe KOJIMYECTBA IIbIVJIbILbI LIHPOKOJIMCTBEHHBIX MOpOd, YTO MO- 
7KeT CBH€TeCJIbCTBOBATb O NOXOJIOMAHHH KJIMMaTa. 

Bropas rpynna CNOpoBO-MbIbUeBLIX CIN€KTPOB MeOTHCa, XapakTepH3yrollad 
OTJIOKEHHA BepXHero MeoTHca (OOpasiE! NeNe 28—22), ormuuaeTcH 3aMeTHBIM 
yBeJIMYeHHEM B CIEKTPaX POH MbIVIbIUbI APCBeCHbIX NOPO Mp pesKom oGbesHe- 
HHH ee coctasa (10 6—10 pogo). Tloaru ucuesaerT nbiibua Taxodium, ymeHb- 
iWaeTCH KOJIMYeCTBO NbWIbub! Carya, Ulmus 4 Apyrux WHpOKOMHCTBeHHDIX T10- 
388 


. OOtlee KONMYECTBO MIBIVIbILbI LIMPOKOMHCTBEHHEIX MOpO, yMeHbUIaeTCA AO 
6%. OHOBpeMeHHO yMeHbillaeTCH KONMYeCTBO MbIIbIbI Chenopodiaceae 
5—14%.B To Ke BpeMA pe3kO BOspPacTaeT KOMHMYeCTBO bbb! Picea, Jo- 
rad Makcumyma (29%). Heckobko cHMxKaeTCA pob MblIbubI Abies. Bce 
OCOOeHHOCTH YKa3bIBalOT Ha H3MeHeHHe B OOJIHKe paCTHTeMbHOCTH, yBeJIH- 
He OOJeCeHHOCTH 34 C¥eT BOSPaCTaHHA po XBOMHEIX Mopog (Picea, Pinus, 
Tus), YTO, OYEBHAHO, ObIO0 OOyCOBMeHO MOXOMOAaHHeM KsIMMaTa, NpHypo- 
HbIM KO BPe€MeHH OTJIOKeHHA BEpXHerO MeOTHCa. 
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M. Ueurysiex. J — nbiibila ApeBecHbIx nopog, 2 — nbiWibla TpaB, 3 — cnopbl 


OT0xwKeHHA MOHTHYeCKOrO APyca OXapaKkTePH30BaHbl CMOPOBO-IIbIJIbIeBbI- 
aHaJIM3aMH JIHIlb B BepXHel uacTH. CreKTpbl STO YaCTH OTIOMHKeHHM OTHOCAT- 
K CMeKTpaM JlecHoro THMa, KOMMYeCTBO CIIOp B HAX MO CpaBHeHHIO CO CieKT- 
MM MeOTHYCCKHX OTJIOXKeEHHM HeCKOJIbKO yBeHuHBaetcA (fo 10—11%). 
A CIICKTPOB STOH 30HbI XAapaKTepeH MAKCHMYM IIbIJIbILbI Kepa HM TcyrHu (5— 
% OT OOWero KOMMYeCTBA MIbIVJIbILbI JPeBeCHbIX MOPOA). Pom MbiWIbIbI WIAPOKO- 
STBEHHEIX MOpos HeBeuKa (1—17%), uHcNO posoB ApeBecHbIX Nopoy He mpe- 
maeT 17. STH OCOGeHHOCTH CNOPOBO-MbIJIbIEBLIX CI€KTPOB MOHTHYECKHX OT- 
KEHHM MOZBOJAIOT IpesnoaratTb npeoGaqanve XBOHHEIX NOpo B secax (Be- 
ATHO, CYULECTBOBAJIM XBOLMHBbIe Neca C IPHMeCbIO WHPOKOJIMCTBeHHBIX MOpog). 
KumMepHiickHe OTJOKeHHA XAPAaKTePH3yIOTCA CIOPOBO-MbIJIbICBLIMH CIeKT- 
MM JIECHOrO THIa C HE3SHAUHTeJIbHbIM y4acTHem cnop. B HwxKHeH UwaCTH ToU- 
| HaGMOMaeTCA 3HAUHTeIbHOe PasHooOpa3sHe MbIVIbIbI APeBeCHLIX Mopog (06- 
sen. «No 43—17 u o6pasen Ne 46—22 poga), nblibla WHpOKOJIMCTBEHHBIX 
Dom cocTaBsaeT 16—24% oT BCel MbIIbIbl APeBeCHbIX, UTO TOBOPHT oO pac- 
OCTPaHeHHH (OpPMALLMii WIHPOKOJIMCTBEHHEIX JICECOB IPH CpaBHHTeJbHO BuaxK- 
MM TeNJIOM KIMMate. Ene Billie 10 paspesy B CII€KTPaX POJlb MbIVIbIUI WIMpo- 
MMCTBCHHBIX TOPO pe3KO YMeHbINaeTCH, YNCIO PoOfOB peBecHbIX Nopor 
aKaetcA Ro 5—14, ucuesaeT MbIWIbUa PAA WIMPOKOJIMCTBEHHBIX Mopoy (UI- 
is, Fagus, Juglans), yMeHbilaeTcA povib MbLIbubI Picea, KoMMUYeCTBA MII 
ies He mpeBbitaioT 1%. Stu ocoOeHHOCTH yKa3bIBaIOT Ha H3MeHeHHe pacTH- 
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T€JIbHOFO MOKPOBA 3a CUeT PaCLIIMPeHHA COCHOBBIX JeCOB, OOYCOBJIeHHOe, oue 
BHJHO, 3HA4HTeJIbHbIM H3MCHEHHEM KJIMMaTa, DMO POREE HRM KO BPeMeHH OTJIC 
*wKeHHA con 12. 

M3MeHenHe pofOBoro COCcTaBa MbIIbIbI APEBECHLIX NOPO B CMOPOBO-MbLIb 
BbIX CII€KTpax H3yYeHHBIX OTJIOMKeHHH MOMKHO BHAeTh Ha CJIELyIOULeEM CHHCK 
B KOTOPbIii BKJIOUCHBI BCe OMpeesieHHble MPH aHaH3e posy (HH cemelicTBE 
ApeBecHbIxX MopoL: 


nints nimte nFt ae ninth nints npt nk 
Taxodium + =} ate = Acer + 42 
Podocarpus == -= = , Ilex + 4 
Tsuga i + + + Ulmus + + =. + 
Pinus + + + + Zelcova a 
Picea ae = “te =. Ostrya -- 
Abies + + + + Tilia + + +. 
Cedrus = + SE + Juglans + ae + 
Betula -- “bh a Pterocarya -+ “= o + 
Carpinus 4+ -F + + Celtis — 
Corylus _ _ a - Carya + + + “+ 
Alnus + + + a5 Rhus + = +: +a 
Quercus + a ai + Nyssa + + , 
Fagus — a + Magnoliaceae + 
Elaeagnus ao Moraceae + + 
Fraxinus a a Proteaceae + 

Beecow3Hbili HAyYYHO-HCCeOBaTebCKHH HHCTHTYT Tloctynuno0 
mpHpogHoro rasa 29 IX 1960 


LIHMTHPOBAHHAS JIHTEPATYPA 
1N. Andrussow, 3an. Munepanoruy. o6ur., 43, 289 (1905), 
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Wlokuann Akanqemun Hayr CCCP 
1961. Tom 137, Ne 2 


TEOJOTHA 


B. He MOLKUH, Be & 3YBKOB u B. B. LMXAHOB 


1OBbIE JAHHbBIE O BO3PACTE JOKYFDKYPCKHX AHOPTO3HTOB 


(ITpedcmaeaexo axademurom JI. C. Kopmuncrum 19 1X 1960) 


B roxHon uactu xp. J>KkyrKypa HB BocTouHOo 4acTru xp. Cranosoro pacno- 
ParoTCA KPylHeliwive B Halle CTpaHe MaCCHBbl aHOPTO3HTOB HM raddpo- 
OPTOSHTOB OOuleH nomagzb10 9O00—10000 xm *. 

Teosorwueckoe cTpoenve JanHoro pervoua XapaktTepH3yeTca WHpOKMM pac- 
OCTPaHeHHeM apXeHCKHX H HHMMKHEMPOTePO3OHCKHX CTPaTHPUUMPOBaHHbIX H 
TPY3SMBHEIX OOpasoBaHhii. Apxelickve NMOpOsb, Caralowive 10rO-BOCTOUHYI0 
pavuy AaHcKoro ULMTa, MpeCTaBeHbI TiaBHLIM OOpa30M MHpoKceHcojep- 
ILMMM KpHcTaJMueCKHMH CaHWaMH HM rHelicaMH. 

HmknenpoteposolickHe cTpaTHpHuMpoBaHHble OOpa30BaHHA, Cpe KOTO- 
X OCHOBHY!0 POJIb HIpaloT PpOroBooOMaHKOBble H OHOTHTOBbIe THEHChI HW aM- 
OOIMTHI, CaraioT 30Hy ApeBHero cklaquaToro oOpamsieHua AwfaHcKoro WH- 
(sony Cranopuka — JKyrmxypa). 

B oOcCHOBHOM B Mpefemax STO %e 30HbI pacnosaraloTcA H MpoTepo3solicKHe 
[py3HH, Cpe KOTOPHIX BbIJeIAIOTCA (OT APeBHHX K Oo/lee MOJIOAbIM) rad6po- 
puOoNuTE! H MHpoKcenuTs! Maiicko-/b>KaHHHCcKoro KOMIJekca H rpaHHTOHAb 
KBaplleBble AHoOpuTE! Jipepuectanosporo ToxkcKo-AyiromuxcKkoro Hw Maparaii- 
oO KOMIIJICKCOB. 

Kpome apxelickHx H HWKHeMpoTeposolCKHX OOpa3s0BaHH B Npesemax oOnH- 
BaeMOrO palOHa BbIJeIAIOTCA CHHHHCKHe, MaeosolicKHe H Me3030HCKHe oca- 
IHbIe, BYJIKAHOreHHbIe H HHTPYy3HBHble MOPoOsbl. 

B CTpyKTYPpHOM OTHOWI€HHH aHOpTOSHTOBbIe MACCHBbI paCHo/araioTca B OC- 
3HOM Ha CTbIKe AsfancKoro mWuTac 30HOM Cranopuka — J>xyrmxypa (Inas- 
f MACCHB) M BO BHYTPeHHHX YacTAX STON 30HbI (CexTarckHi MW JlaBnMHcKHi 
‘CHBbI). JIMIUb OTebHbIe 3HAYHTeEJIbHO Ooviee MeJIKHe Tela paciouarawiTcA 
JIM apXeHiCKHX OOpa3s0BaHHii }Oro-BOCTOYHOH OKpawub! AwancKoro WLuTA. 
Bompoc 0 Bo3pacte AxKYyrMKYypCKHX TadOpo-aHOpTO3HTOB, HMEIOWHH BeCb- 
Oobllloe 3HaYeHHe JJIA NMOHHMAHHA MCTOPHH FeoJOrHyecKOrO pasBUTHA pe- 
Ha, AO MOCMeAHeETO BPeMeHH ABJIAJICA HEPeLICHHbIM H BbISbIBaI OCTPy!O ANC- 
CHIO Y JlaJIbHEBOCTOUHBIX FeoJIOroB. 

A. K. Marsees (°) u A. A. Jleontopuy (7) CHHTaIH AHOPTOSHTbI apXeHCKMMKH. 
C. Bepnuiteiiu, B. UW. Hatapos u B. A. Juomuyosa, A. II. Jle6enen u H. B. 
gi0B (1), a Takxe M1. I]. Kapramies (*) oOTHOCHH aHOpPTOSHTEI M rabOpo-avop- 
uTb JKyrKypCKOrO KOMMVIeKca K TMaJsleO3010, CBASbIBAaA HX POPMHPoOBaHHe 
‘ANeCOHCKOH WIM ApeBHerepwMHCKOH 9M0XaMM CKsaquatTocTH. TpeTbe TOUKH 
HUA MpHyepxuBanucy JI. UW. Kpacupiii (*) uw B. H. Mourkun (°), canrapmime 
yIKYpCKHe AHOPTO3HTLI MpoTepOSOHCKHMH. 

B OoubilHHcTBe Cily4aeB BCe 3TH ONpeseseHHA BOspacTa OasHpoBanuch 
Ib Ha OOWLMX reomorHyecKHX COOOpawKeHHAX, TaK KaK MPAMbIX JaHHbIX O 
THOWCHHH AHOPTOSHTOB C BMEIILaIOI\MMH TNOpoOaMH ObWIO ABHO HejocTa- 
HO. 

piecenopanns, MpOBeAeHHbIe B MOCeqHHe TOsbl aBTOpaMH, a Takxe I’, T. 
apwnospim, B. A. Cricoespim u A. M. CycJoBbiM, NO3BOuIMIH yCTaHOBHTb 
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XapakTep KOHTaKTOB AHOPTO3HTOB C apxXeliCKUMM, MpoTepo3solicKMMH HU CHHHE 
CKHMH OOpa30BaHHAMH HM TaKHM OOpPa30M PpellIMTb BOIpOc O BO3pacTe WKY 
2KYPCKHX AHOPTO3HTOB. 

CooTHOIMeHWe AHOPTO3HTOB C apxXelicKHMH MMPOKceHcosepxKallUMu KpUcTa 
JIMYeCKHMH CJlaHIlaMH HM rHeicamu ycTaHoBseHo B. H. Momxkuum, I. T. Tara 
punospim H B. B. Lluxanoppim B Oacceline BepxHero Teyenua p. Yuyp. Apxeft 
CKHe MOPOAbl Ha KOHTAKTe C AHOPTO3HTaMH MOABepraioTcA HHTCHCHBHOM aHOpTC 
SHTH3allHH, BbIPaKalolleicA BMepeKPHCTAIH3alHN, OOOralleHHH MOPOsbI OCHOE 
HbIMH MJlarHOKJ1a3aMH HW OOeAHEHHH IBeETHLIMH MUHepasaMu (MMpOKceHaMu HU Oud 
THTOM). B pesyJIbTaTe MpoleccoB aHOPTOSHTH3alHA OOpasyeTca cmOx*KHAaA Tan 
Ma TOPO, MawoulHX HeMpepLIBHbI Nepexod OT KPHCTaIMYeCKHX CaHIeB J 
aHOpTosHTaM. CpeH aHOpTO3HTOB HepeAKO BCTpeyaioTCA KCeHOJIMTHI (PeHKTEH 
apXeHCKHX KPHCTaJJIOCaHIeB. 
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Puc. 1. Cxema cTpyKTypHoro NoOOwKeHHA AHOPTOSHTOBLIX MaccHBoB JDKyrpKypcKoro 

Komiigiekca. 1 — aHOpTo3HTbI, 2 — 1oro-BocTouHad OKpaHHa AufaHcKoro muTa, 3 — 30- 

Ha mporeposolicKoro CKJlaquaToro o6pamsenua AmfancKoro wuTa (30Ha CraHoBuka — 
JiKyrmKypa), 4 — Mourojo-OxorcKaad ckKilaquaTad o6sacTb 


JDKyIPKypCKHe AHOPTO3HTHI ABJIAIOTCA Ooslee MOJIOAbIMM Tak2Ke H M0 cp 
HeHHIO C HHKHEMpOTeposoHCKHMH THeHCaMH H amM@HOOJMTaMH, TaK KaK KCeHO 
JIMTbI STHX MOpOA, mo Ha6s0feHHAM B. H. Mouxuna, cosepxatca cpequv aHop 
TO3HToB CexTarcKoro maccuBa (6acceliH p. Mau-IlonoBuHHol). 

SHAYHTeJIbHbIM HHTepec MpecTaBsaeT CoOoH COOTHOMMeHHe JoKYTKYPCKH. 
aHOPpTO3HTOB C ra66po-amivOomutTamH Majicko-J[KaHHHCKOrO KOMMVJIeKCé 
[Ipexye 06a STH KOMIIJIeEKCa CUHTAIHCh HAMM OJHOBO3PaCcTHBIMH. OLHAaKO B M10 
cmefqHue rogpt B. H. Momxunpim, A. M. Cycsospmm u B. B. Uluxanospim yer 
HOBJICHO, UTO AHOPTO3HTHI MOvIO%Ke Mopoyx Maiicko-]pKaHuHHcKoro KOMMIeKca 
B pxfle C/lyyaeB pa3sBHBaIOTCA lo raOOpo-ampu6oUTaM WH amM@uOoMHTaM, MeTé 
COMaTH¥eCKH sameilant ux. IIpH sToM HaOmOfaloTcA BCe CTaqHH ykasaHHOrt 
mpolecca: OT MOABJeHHA B ra6Opo-ampvOoNuTax OTAeIbHbIX MoppupobacTor 
wlarHoka3a JO NMOJIHOrO 3aMeUleHHA HX MOHOMHHePasbHbIMH AaHOpTO3HTaMH 
IIpomexkyTouHble pa3HOCTH NOpod, XapakTepH3ylollHecH peskoH HeOLHOpOosHt 
CTbIO COCTaBa H CTPYKTYPHI, MpeAcTaBJIAIOT COOOH, MO CyUecTBy, CBOeOOpasHBl 
aHOPTOSHTOBbI€e «MHTMATHTby TO rad6po-ampuOomHtTamM. B oTebHbIX MeCTé 
(p. Banry-Uan) na6miofaoTca ueTKHe CeKYIIHe XKHJIbI AHOPTO3HTOB Cpe ra 
6pougos Malicko-JKaHHHCKOrO KOMIVIeKCa. 

HanG6ouiee CHOpHBIM ABJIAJICH BOMpOC O B3aMMOOTHOUICHHH aHOpTO3HTO! 
C JpeBHeECTaHOBLIMH rpaHHTOHAamu. PaG6oThl, mpoBeseHHble B 1958—1959 TP 
B. ®. 3y6xospim u B. H. Moutkuupim B Gacceitue p. Atongo (nputok p. KyHay 
MH), HOS3BOJIMJIH YCTaHOBHTb 3TH COOTHOUICHHA HM PellIMTb BOMpoc O BepXHeli BOS 
pacTHOH paHule WKY KYPCKUX AHOPTOSHTOB. ; 
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Bacceit p. AloHyo 3axBaTbiBaeT Kpaepyio yactb I aBHoro aHopTosHToBoro 
CHBa, KOHTAKTHPytoulero 3fecb C MpoTeposolicKHMM ra66po-ambu6ouTaMu 
AckO-JKaHHHCKOrO Komiviekca, XapakTep COOTHOWIeHHA AaHOPTO3HTOB C ra6- 
-AMPUOOMUTAMM aHayiorHueH BbILeONMCaHHoMy. 

B KOHT@KTOBOH 30HeE WIMpOKO pacmpocTpaHeHb! Moposbl, oOpa3yioulve He- 
PEIBHBIM PAX OT radOpo-ampuOo1uToB Ao anopTosutos. Uacto peTpeyaioTca 
)PTOSHTOBLIe <MHMAaTUTLIy. Bce STH MOpOALI MpOpBaHbI KPyMHbIM TeJIOM [peB- 
TAHOBbIX FpaHHTOHAOB, 3aHHMAIOUIMM BCIO 10xKHYIO 4acTb Oaccelina p. AroHso 
XOLAULHM 3a ero mpesept. 

B 30He KOHTaKTa C HMM Kak raGOpo-ambuOouuTEl, Tak u AaHOPTO3HTOBbIe 
ITMaTHTb>, CBASAHHbIe MOCTeMeHHbIMH MepexoaMH C MOHOMHHepaJIbHMU aHop- 
MTaMH, OKBaPIOBaHbl, OCJIOMHeEHbI WM IPOHH3aHbl COraCHbIMH HM CeKYyWMMU 
JlaMH JipeBHeECTaHOBLIX PpaHHTOHOB. 

Anaoruanad KapTuna, no JanHpim B. ®. 3y6Kosa, HaOmomaetca HM Ha 
Haruo. 

Takum 06pa30M, MOXKHO CUMTATb YCTAHOBJICHHbIM, UTO JoKyITKypCKHe aHop- 
MTbI CPOPMUPOBaINCh B HHKHEM IIpoTepo30e MocIe HHTPy3Hu rad6po-amau- 
iaToB Maiicko-J>KaHHHCKOrO KOMIMVIeKCa, HO paHbille O6pa30BaHua ApeBHe- 
IHOBLIX ['PpaHHTOB. 

Kak moka3aiM uccnefopanua B, H. Moutkuna, tbopmupospanue JKyr- 
yPCKoro KOMIIIeKCa aHOpTO3HTOB H ra66po-aHOpTOSHTOB 3aXBaTHJIO, M0-BH- 
MOMY, JJIMTCJIbHbIM MpOMexKYyTOK BpeMeHH HM MpOXOAM0 B Be (a MO*KeT ObITb 
oee) cTaquu. B nepByto cTasuio ccbopMHpoBaJIHCb TeEMHbIe AHOPTOSHTHI H ra6- 
)-AHOPTO3SHTHI C MarHoOKa3oM JaOpaqoOpoBoro HU aHfe3sHH-1aOpasopoBoro co- 
Ba. B cuefyroulyo cTayuio 3a CueT STHX NOPO, a TakxKe WaCTH4GHO 3a CUeT 
KHEMPOTepOSOHCKUX aMHOOMUTOB WH ra6Opo-aMHOO/HTOB, pasBHBaIoTCA Ge- 
€ H pO3oBaTO-OesIble AHOPTOSHTHI, COCTOAIUHe H3 aHe3HHa H OJIMPOK1a3-aH- 
MHA, a TaK?Ke COCCIOPHTa. 

CnefyeT OTMeTHTb, 4TO TakKHe 2Ke BbIBOZLI mMoyueHb! T. H. Baxkenosoii, 
yaapinei B 1959 r. aHopTo3HTbl Onekma-Kaapckux MacCHBOB, pacmoviarato- 
XCA B 3anaHOH 4YacTH 30HbI CraHoBuka — JDKyraKypa. 

B cBA3H C MMeIOULMMHCA B IMTepaType omIMOouHbIMH JanHuEiMH VM. I]. Kapra- 
Ba (*) 0 nocmecHHHiickom Bospacte JKyrKypCKHX AHOPTO3HTOB, C4HTaeM 
JOXOAMMBIM KOCHYTbCA BOMpoOca O COOTHOLICHHH AHOPTOSHTOB C paHHeCHHHH- 
AMM (TIpeqrOHaMCKUMH) HHTpy3HAMH rpaHHTOHJOB. 

B 1957—1958 rr. B Gacceline p. Yayp B. B. Wluxanos ycranosuu, uTo yKa- 
{HbIe TPAHHTOHALI MpopHlBaloT AHOPTOSHTHI HM radOpo-avopTosuTH. [panuTbl 
fipewesaX KOHTAKTOBOH 30HbI YaCTHYHO ACCHMMJIMPylOT aHOpTO3HTb MH ra6- 
0-AHOPTOSHTHI, OOorallladch IWBeTHbIMH MMHepadaMu MH MarvoKa30m. He- 
[KO B HHX COJepxXKaTCA KCe€HOJIMTLI! HHTCHCHBHO M3MCHEHHBIX AHOPTOSHTOB, 
OPTO3HTLI BOJIH3H KOHTaKTa C FpaHHTaMH OKBaplWOBaHbl, CepHIUMTH3MpOBaHbl, 
OPHTH3HPOBaHbl H MUKPOKJIHMHM3HpOBaHbl. Cpe aHOpTO3HTOB HAO MOLalOTCA 
(Ibl H MeJIKHe MpOXKHIKH paHHeCHHHHCKUX paHHTOB. 


- Beecow3ubliit Hay4Ho-HCCMesOBaTebCKH reoslorHuecKHii Tlocrynuio 
| HHCTHTYT 17 IX 1960 
TlanbHepocTouHoe reoslorHuecKoe ympaBsleHHe 
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Workaaygn Akaqemun nayr CCCP 
1961. Tom 137, N:2 


A. A. HAKOHOB 


PASJIVUHH B QWHHAMHKE WH JQHEPIUW CEBEPHOYLO H FIOKHOLO 
®POHTOB CKAHAMHABCKOLO JIEMHHKOBOTO TIOKPOBA 


(I[pedcmaeaeno axademuxom JI. H. Iepoakosum 18 X 1960) 


MccuieqopaHua Ha cepepe MH CeBepo-BocToke MeHHOCKaHAMH B MOCceLHHe rol 
bl aH MaTepHasl, CBUAeTeELCTBYIONLN O6 OTIMYHH JMHAMHKH HW SHEprHH CKaHe 
JMHaBCKOrO Jie {HHKOBOrO MOKpOBa Ha CeBepHOH ero NepudepHH No cpaBHeHuK 
C 1OKH)H. | 

Han6oulee NOKasaTeJIbHbI B ITOM OTHOWeCHHH pa3JIHYHA B pacipocTpaHeHHy 
JI€QHHKOBBIX TIOKPOBOB, B 9K3aPallHOHHOH JeATEJIbHOCTH MATepHKOBOLO Jibs) 
H BO BPpe€Me€HH OMePpTBeEHHA MOCJeqHeroO JIeQHHKOBOTO MOKpOBa. | 

PacnpocTtTpanHeHue NeCRHAKOBHX MOKPOBOB. 
BpeMA OJHOH H3 PaHHUX JICMHHKOBbIX 9MOX CeBepO-BOCTOK WMeHHOCKaHAHU 
KoubeKHi MOJIYOCTpOB 3aXBaTbIBaJIMCb HOBO3CMCJIbCKHM JICQHHKOBbIM IICKpO- 
Bom (7, 1”), pacnpocTpaHuBINuMCcA Ha paccTrosHHH nopagzKa 1000 km x 1oro-3a | 
lay H iory, a He CKaHHHABCKHM TNOKPOBOM, XOTH WeHTp MocwesqHero pacno4 
JlarasicA BCerO B HECKOJIBKHX COTHAX KHJIOMETPOB K 1Oro-3arlajly UM Ha 10F 3TOT NO 
KPOB IIpOABHHYJICA He MeHee Yem Ha 1500 Km. | 

Bo BpeMa epBol CTaHH MocelHero OJIeqeHEHHA (HIM CpesqHeh eHHKOBOM 
3I1OXH) CKaHJHHABCKHii JIi@eMHHKOBbIii MOKPOB Ha CeBepe He JOCTHTal mNoGepexkbA 
WJIM TIPOHHKa MecTaMH Ha iWeb BCeroO Ha HECKOJIbKO JeCATKOB KMJIOMCTPOB 
(* »). B Bapeniespom mope JleqHHKOBbIM MOKPOB He npOHEKan nasee 200-meT 
poBoli H306arTpI (°), Ha n-o. KaHwH He pacnpoctTpanasica (°). Ha pocToke caMbinN 
OTaJICHHBIM IIYHKTOM HaXOKJeHHA BasyHOB Mopox KovbceKoro nomyocrposa 
BO BTOPOH CBepxy MopeHe ABJIAIOTCA THMaHCKHH Kpsx%K HU JeBoOepexste p. Iles 
yoppi (1%,1”). WHIM clIoBaMH, CKaHAMHABCKHH JI€@(HHKOBbIM MOKpOB B ceBep 
HbIX HalpaBJeHHAX pacnpocTpaHAJICA Ha paccTOAHHM NopszyKa 500 kM, B BO: 
ctounpix 1000—1200 km, Mexjly TeM Kak K IOry HeCOMHEHHbIle CJlefbI ero, Kak 
H3BeCTHO, IIpocliexKUBaIOTCA B ylaneHuH 1500—1700 km oT sleqopaszyena. — 

Bo BpeMA rocwiefHero oOsleqeHeHHA (ToceqHeH CTaqHH) Jbb CKaHMHaB 
CKOFO WeHTpa, NO JaHHbIM psa ucceqoBaTeeli (*,1,°), He pacnpocTpaHAJIHCh He 
BocTOuHy!O YacTbh KovpcKoro nowyoctpopa HW m-o. Kanu, Tora Kak K 109 
OHH MpOABHHYJIMCb ONATb-TaKH HeECOHM3MepHMo Jasbie (%,29,17,18.7), Konyce 
pacceHBaHHA BaJyHOB Ha CeBepe MeHHOCKaHHH, Pe wel ABMraica K CeBep 
HM CeBepO-BOCTOKY, COCTABJIAIOT HECKOJIbKO JeCATKOB KHOMeTpoB (?°,?!,%); 
B 1O2%KHOM H IOTO-BOCTOUHOM HallpaBJieHHAX 3a:pHKCHpOBaHO pacceHBaHHe CKaH]M- 
HaBCKHX BaJIYHOB Ha COTHH H MHOrHe COTHH KHIOMeTpoB (%,27,18), 

Takum O6pa30M, Ha MIpOTAKeHHM BCeH HCTOPHH CKaHAHHABCKOTO OvIeeHe- 
HHA CeBePpHbIH HM CeBepO-BOCTOUHLIN (PPOHT MOKpoBa Obl ropa3yqo Gosmee orpa 
HHYeH B CBOEM PaClpocTpaHeHHH TO CpaBHeHHIO C 1O2%KHIM HM IOTO-BOCTOUHDIM 
(poHTom. 

QkK3apanvHoHHaAA MeCATEABHOCTL CKAHAUHHABCKG 
ro f@eLHUKOBOTO NOKpoBa. IIpuHHATO cuuTaTb, UTO BCA DeHHO- 
CKaHUA ABJIAeTCA OONACTbIO JIeMHHKOBOH 9kK3apanHH. Mexkyy TeM H3BeCTHI 
MHOFOUNCJICHHbIe MpH3HaKH OFpaHHYeHHOrO MpOABJIEHHA IK3apallHH BO BHYT- 
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(HAX YaCTAX CeBepo-BOCTOUHOK DennocKaHAHH. K HAM OTHOCHTCA COXpaHeHHe 
bl BbIBeETPHBAaHHA MOLLHOCTbIO B HECKOJIbKO J€CATKOB MeTPOB B OacceliHe 
Mnapy, B Bepxoppsx p. Jlorrst, y noc. Kosgzop, Anarursi, oTrHocHMOM kK JO- 
HHKOBOMy BpemeHy (78,76,25 29 14), 
OMOBUN KpPHcTaMyecKUX MOpod, HepeqKO OOHapyxKuUBaembIli MOL HeH3- 
(HOH MOPeHOH MocJieqHero OsleeHeEHHA MOLHOCTHIO 3—10 M, Ha 3anane Koup- 
FO MOJyOCTpoBa HMeeT BO3PaCT HE MOOXKe MocekHerO MerKJIeHHKOBbA. 
K ory OT CKaHAMHABCKOrO Nefopasyea MOJOOHbIe OOpasoBanua, HECMOTPH 
JIyUINy!0 WSYYeHHOCTh TeppHTOPHH, He OOHAPYy2KHBAaIOTCA, XOTA H3BeCTHBI 
CJIbHbIe HAXOAKH MOM(MexK)MOpeHHBIX TIMH MH meckos (!°,”). 
JIanmaniua u KompceKuli nosyocrpop HecyT ropa3yqo MeHee ApKHe mopdboso- 
ecKHe CJleqbl JIE(HHKOBOH 9K3apallHH oO cpaBHeHHio c Ounasanauelt u Ka- 
mei (*,73,29152), Bapaubu Obl, JPYMJIMHbI, KOTJIOBHHbI BbINaXHBaHua U 
BrOBbIM pesbed, UpesBLlualHO XapakTepHble Wiad Dunsanquu u Kapesun, 
TM oTcyTcTBy1oT B JlanmaHquu u Ha KowbcKoM mMoJlyocTpose, 3a ucKO4e- 
M CeBepHoro moOepexbA, Pe Clelbl HHTCHCHBHOM 9K3apallHH OOyCOBWEHDI 
KHM MOpdbovlorHyecKHM yCTYIOM. 
CpeQHAA MOMULHOCTh MOPeHbt MOCeMHerO OJIeeHeHHA Ha CeBepe HM ceBepo- 
TOKe PeHHOCK aHAHH CocTaBuneT 3—5 m (*8,°), B Kapenuu uv Ounasnguu 10O— 
m (?*,?), a 3a Mpexenamu BantTuickoro WHTa JOCTHraeT HECKOJIbBKUX JeCATKOB 
pos. IlockombKy MopeHa B MIpesenax DenHocKaHyHH COcTONT mpeumyulect- 
HO M3 MeCTHOrO MaTepHasa (?°,**,1°,*), To BeMUHHY 3K3apallHM KOPeHHBIX I10- 
. TIOCJIEHHUM JIC MHHKOBbIM MOKPOBOM MO2KHO CYHTaTb 3KBHBAJIeHTHOM. Bo 
KOM CJIy¥ae, STO CIIpaBeAVJIHBO B OTHOMIeCHHH ceBepHolt MeHHOcKaHAMH, rye 
YHTeIbHOFO BLIHOCa MaTepHaa 3a Mpesesbl CyuIM He Obio. K tory oT seno- 
lena TOMUMHA CpesaHHOro CJIOA MOpO Mora ObiTb GovbuUIe, TAK KaK 4aCTb 
epHasla BbiHeceHa 3a Mpesembl bairuuckoro wyHTa. 
Bce 9TH (akTbI COriacHO CBUeTeIbCTBYIOT O MeHbUIMX BeJIMYHHAaX 9K3apa- 
[ Ha C€BeEPHOM (PpOHTe CKAHJMHABCKOFO MOKPOBa MO CpaBHeHHIO C 1OX%KHIM. 
OmepTBeHHWe NocnweMHerO ACRHHKOBOTO TNOK)Po- 
B ceBepHoi W@eHHOCKaHAHH, cormacHo Mo3fHeHIMM  UccmeloBa- 
iM (77,°,3°) 4 aHHbIM aBTOPa, MpOH30UIIO B TO BpeMA, KOra OH elle HMeJ 
HOCTb B H€CKOJIbKO COT MeTpoB. B MaTepHKOBbIX 4aCTAX CeBEPO-BOCTOUHON 
TH MeHHOCKaHAMU Me MOTepA CMOCOOHOCTb K ABHXKeHHIO TO KpaliHelt Mepe 
TpaHcrpeccuu mopTiaHyua (Bpema assnepox, 10000—11000 ner uHasaq), 
O BCeH BePOATHOCTH — 3HaYHTeIbHO paubiue (™). B toxKHOK MW WeHTpabHOn 
TAX OUHJIAHIHM B TO Ke BPeMA JIEMHUKOBbIN MOKPOB COXpaHAJI AKTHBHOCTD. 
3TOM CBHJeTeIbCTBYyIOT: 1) oTHeECeHHe CTaMHaJbHbIX pA CanpnaycceibKa 
BpeMeHH aJlsepoy — Apepueliwiuh ypuac, T. e. 1OVO0—13000 ner nasayq 
7); 2) CBA3b BOSHHKHOBeCHHA paslHaJIbHbIX O30B BHYTpH Ayr Caspnayc- 
bKa C aKTHBHBIM JIblom (7°,”°), 
TlomTpepxeHHem pa3H4uHOrO XapakTepa HCueSHOBeHHA JIe€MHHKOBOrO M0- 
Ba Ha 1OKHOK NepHdepuu no-cpaBHeHHIO C BOCTOYUHOKM HU CeBepHOH CJyKUT 
yICTBHe CTaMaIbHbIX pA Calbmaycceibka B Mpefmemax Kapenun (?), 
YTCTBHe, 10 HccyieloBaHHAM aBTOpa, MX aHasloroB Ha 3amafe KoubeKoro mo- 
YeTpOBa, BONpeKH mpesnonowenuam M. A. Jlasposoii (’). 
OrcTymaHHe 102%KHOrO Kpad JleJHUKOBOFO NOKpOBa (akTHYeCKH OSHAYAIO Ha- 
TIeHHe TaM MOCJIeJIe*HUKOBbIX YCJIOBHH, MexKy TEM Kak Ha sanafe Koub- 
TO MOJIYOCTpOBa OKOHYATEIbHOe PACTAHBaHHe JIbLa MPOMSOLLIO JIMWIb B O-- 
easlbHoe HM OopeabHoe Bpema, T. e. 10 OOO—8000 ner Hasaz (1°,"*). 
CieqoBaTesIbHO, UCuUe3HOBeHHe JIba Ha CeEBEPHOM (PpoHTe NOKpoBa Mpoucxo- 
IO MefvIeHHee, 4UeEM Ha 102%KHOM. 

Bee OTMeyueHHble pa3JIMuHA B IMHAMMKe H CTeMeHH 9K3apallM Ha pa3sHbIx 
JHTAX OMHOFO MOKPOBAa He/Ib3A CUNTATH Cy4alHbIMH. OHM He MOryT ObITS 
ACHEHbI IIPCHMyULeCTBEHHO pa3JIM4HAMM B pedibetbe TeppHTOPHH, MOCKOMbKy 
Ji@MHWe HeEBeJIMKM TO CpaBHeHHIO C MOIILHOCTbIO JIEMHHKOBOrO MOKposa. 
PaccmoTpeHuble pasIM4HA HEBO3MOXKHO He CTABUTh BCBA3bC TeorpadHyecKHM 
loxKeHHeM (pOHTOB, OOYCAOBMBIIMM MHTCHCHBHOCTb TIPHpOAHbIX mpoleccos. 
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HecoMHeHHO, 4TO B NOJIAPHbIX yCJIOBHAX pacXOJ BellleCTBa JI€{HHKOBOrO TIO- 
KPOBa MIpOHCXOAHI ropa3f1o MefIeHHee, 4eM B CpeHUX IIMpoTax, H3-3a Yero 
iIPHXOM BelllecTBa, MOKA MOKPOB OblJI AKTHBHBIM, Ha CeBepe 3azepxKUBaCA. Mupi- 
MH CJIOBAMH, SHEPrA OvIeqeHeHHA Ha CeBePHOM (PpoHTe CKaHAMHAaBCKOrO M0- 
KpOBa Oblia 3HAYHTeJIbHO Cabee, YEM Ha 102%KHOM CPpoHTe. 

STO MO*KeT CYKUTb XOPOWAM NOATBEPKLeHHeM HU aJIbHeEMMAM PasBuTHeM 
IIPHM€HHTeIbHO K JI@MHHKOBLIM MOKPOBaM OHOrO IWeHTpa MpelcTaBseHui 
I]. A. Ilymcxoro 06 9HeprHu OvleqeHeHHA UM ee TeCHOH 3aBHCHMOCTH OT Teo- 
rpacbHuecKoro Moslo%KeHHA JeMHHKOBOrO NoKposa (1°). 

B.H30CTb K WeHTpy Ole eHeHHA H CBASAHHbIe C STHM OOVIbIIMe MOMLHOCTh JIbfa 
H IIPOMOJKHTebHOCTb ero CYyWeCTBOBaHHA He ObIM pellaioulMMH cbakTopamu 
B IIPpOJOJOKHTeIbHOCTH HM CTeMeHH BOSAeCHCTBHA JI@MHHKOBOrO NOKpoBa Ha MOL-- 
CTHJIalolly!0 MOBepXHOCTb. 


Koapexuit bumuan um. C. M. Kuposa Tlocrynusto 
Axkagemun Hayk CCCP 17 X 1960 
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Joksagqp Akazemun Hayr CCCP 
1961. Tom 137, Ne 2 


PEOJIOTHA 


A. HW. CEMEHOB 4 WO. M. UIYBAJIOB 


O BOSPACTE KPbIK-KYYKCKOH HHTPY3HH 
B CEBEPHOM KASAXCTAHE 


(ITpedcmaeaexo arademuxom J. H. Ilep6axoevim 1 1X 1960) 


B nepvog c 1955 no 1959 rr. aBropbl np npoBeseHHH Teosloru4yecKHXx Hc- 
cyleqoOBaHHi BCeBepHom Kasaxctane 3aHHMaJINCb CpaBHUTeJIbHO JeTaIbHbIM H3y- 
yeHvem (mp yuacrun B. JI. Manopa, M. T. Xapmamopau B.C. Massapxuna) 
Kppik-KylykcKoH HHTpy3HH H BMelalollHx ee BYJIKAHOreHHBIX HM OCaJOuHbIXx 
Tom. M3yuenve npoposuiocb Ha OCHOBe reosorMueckoro KapTHPOBaHHA C Hc- 
MOJIb3OBaHHEM MaTepHaJiIOB adpoPOTOCbeMKH. 

OHM H3 pe3yJbTATOB BbITOJIHEHHbIX PaGOT ABJIAIOTCA HOBbIe JaHHbIe O BO3- 
pacte Kppik-Kyzykckol HHTpy3HuH, KOTOpble MOryT HMeTb BaxKHOe 3HayeHHe 
NIpH W3y4eHHH UCTOPHH pasBUTHA MarMaTH3Ma HM CBxA3aHHOrOC HHM pyooObpa- 
30BaHHA Ha TeppHTopHu CepepHoro Kasaxcrana. 

Kpptk-KyAykckKuit MacCHB HHTPy3HBHbIX MOPO ABJIAeCTCA OMHHM M3 KpynHeli- 

mux BCepepHom Kasaxctane; ero MuJollaylb Ha COBPEMCHHOM SPO3HOHHOM cpese 
cocTaBJideT OKOO 1200 km”. On ca0xKeH MpeuMyllecTBeHHO OHOTHTOBO-poroBo- 
OOMAHKOBbIMH KBapUeBbIMH HOpHTaMH, KOTOPble Ha OTCJIbHbIX yYaCTKaX HMEIOT 
NOCTeneHHbIe Mepexofbl B OAHUX CIy4aAX K IpaHOMOpHTam, Miarnorpanutam 

HM peko Kk rpaHutam, a B Apyrux — K rHOpH_HEIM NMopodaM, NpHO.MKaloOulMMcA 
“ml0 cocTaBy K Jvoputam, ra66po-yHoputam, radopo u rad6po-Hoputam. F'nopug- 
Hble MOPOAb! cpeqHero H OCHOBHOTO COCTaBa OCOOeHHO WIHPOKO pacnpocTpaHeHbl 
B SHJOKOHTAKTOBHIX 30HAX HM BOJIHM3H COXpaHHBILHXCA MpPOBeCOB KPOBJIH B LWeHT- 
PabHOM 4YaCTH MaCCHBa. SOTO CBUJeTeJIbCTByeT OO HHTCHCHBHBIX Mpoleccax ac- 
CHMVJIAUMH HW KOHTAMHHAHA MarMOH BMeLULAaIOIMX NOpoOd, B YacTHOCTH odipy3u- 
BOB HM Tyq:pOB OCHOBHOFO CocTaBa. 

Ilepppie cpemenua o Bo3pacte Kppik-Kyfykckoli HHTpy3HH Obl NOMyyeHbI 
P. 3. Keatkosckum B 1936 r. Ip MpoBeseHHH MeJIKOMACITAOHON TeoJlorH- 
yeCKOH CbeMKH B BOCTOUHOM uacTH CepepHoro Kas3axctTaHa. On C4HTaJ, 4TO 
Kppik-Kyfykckad WHTpy3HA MpopbiBaeT HMAHEMAaeOZOHCKNe OTJOKeHUA WO 
KapaflOKCKOro BO3pacTa BKJIOUMTeIbHO. Kpome Toro, Ha 3HaYHTeJIbHOM yaseHHun 
ot Kppik-Kyaykckoit nuTpy3uu (6accelin p. CeuleTb!) B KOHTvIOMepaTax CHJypHii- 
CKOrO BOspacTa UM ObIIH BCTPeYeHbI FaIbKH HHTPY3MBHbIX MOpOA, OJIM3KAX TO 
cocTaBy K Mopoylam, clararoulum Kppik-KyfykcKuii maccus. Bce 3To NosBOJIMJI0 
P. 9, KasaTKopcKomy BbICKasaTb MpefMoIO*KeHNe O HH2KHECHJIYPWHCKOM BO3pa- 
-cte Kppik-Kyaykckol WHTpy3HH M CBASH ee C NPOABJICHHSIMH TAaKOHCKAX a3 
CKs1laq4uaTocru. 

B 6ouee nosfHee Bpema Kppik-KyfykcKuli MaCCHB HHTPy3HBHbIX MOpos MpH- 
“BuleKaJl BHUMaHHe MHOrHX Hccviesosatesen (IO. A. bunu6un u T. B. Bunn6nna; 
B. V1. Toupmaxosa (1); H. A. Dorenpman, K. A. Waxsopctosa; E. Jt. Wauirnn, 
'M. A. }Kyxos, P. A. Konatxesny (?); M. A. A6nyKa6uposa u gp.). Uccaego- 

AHHIO TOMBeprasuch OTAeJIbHbIe efO YaCTH, MIM We OH MepeceKaJicA peAKUMH 
apmipytTamu. CneuwasbHoro, CHCTeMaTHYeCKOrO H3yYeHHA MACCHBA B IevIOM Hi 
‘BMelLalONIMx ero NOpos He NpousBo_uOCcb. HasBaHHbIMH Bille UCCeqOBaTesi- 
MM He ObIJIO MOsyYeHO HOBbIX JaHHBIX O BOBpacTe STOM HHTPpy3HH MH MoO STOMY 
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BOIPocy OHH IpHcoeqHHAIHCb K MHeHHMIO P. 9. KBarkoscKoro. Nxorga onu Aog- 
KPeIWIsJIM 9TO MHeHHe cpaBHeHiem Kppik-KyfykCkol HHTpy3HH C MaJIbIMH HH- 
TPy3HAMH JMOPHTOB, KOTOpble B BOCTOUHOH yacTH CeBepHoro Kasaxcrana mpo- 
PbIBaIOT OTJOXKeHHA KapafoKcKoro Bospacta. Mave MHTpy3HH, Ha KOTOpble 
J\alOTCA CCbIIKH, KAK MOKa3aJIM Hall HCCeOBaHUA, CYWECTBEHHO OTJIHUAaIOTCA 
ot Kppik-KyfykcKoH HHTpy3HH Mo cocTaBy MOpos, MoloxKeHHIO B reosorMuyec- 
KUX CTpyKTypax H no Bospacty. II. H. Kponorxun (*) B o6o6njatomle padote 
lo reoJIOrHH WH TeKTOHHKe CepepHoro Ka3axctTana JlollycKajl HHKHeJeBOHCKHH 
BospacT HaHGoslee KPYNHbIX MACCHBOB rpaHHTOHAOB sTOrO paliona. 

B pe3yuibTaTe BbIMOJIHeEHHOrO” HAMM Oovlee JeTaJIbHOrO H3y4eHHA paliona 
Kppik-KyyKckol WHTpy3HH BbIACHHJIOCb, YTO BO3pacT ee Oovlee ApeBHH B 
CpaBHeHHH C TeM, KOTOPHI MpeAMouaraicA HaliHMH npequiecTBeHHHKaMH. Dak- 
THYeCKHe JaHHble, MOAKpPenAOllWe ITO MOMJORKeHHe, CuleyoulHe: 

1. Kpprk-KyAykcKWi MacCHB HHTpy3HBHBIX Topol, HMeIOLIMH VIMHy OKOJIO 
70 KM M WHpHHy B Cpegquem 30 KM, IipHypoueH K ALPy KpyMHOH aHTHKJIMHAJIb- 
HOH CTPyYKTYPbl, OCb KOTOPOH OPHeHTHpoBaHa B HalipaBJIeHHH, OJIM3KOM K Me- 
PHAMOHAIbHOMY. Apo sTOM AHTHK MHA CIO*KEHO KEMOPHHCKUMH, a KPbLIbA — 
OpMOBHKCKUMH OTJIOXKCHHAMH. Oka3aslocb, YTO OTOXKeCHHA KEMOPHHCKOFO BOS- 
pacTa pacnpocTpaHeHbl B 9TOM paHOHe 3HAUHTeIbHO WHpe, EM 39TO CUHTAJIOCb 
paHee, ocoOeHHO K BocToKy oT Kppik-KyayKckKoro maccuBa. B wacTHOCTH, yua- 
CTOK Mexkiy m. CramuuckumM WH Kppik-KyykCKHM MaCCHBOM CJIO*KeH MCKJIIOUH- 
T@JIBHO KeEMOPHHCKHMH OTJOXKeHHAMH, Cpe KOTOPbIX BbIeAeTCA [Be CBHUTHI: 
BYJIKaHOreHHO-OCalouHad HHYKHeEKeMOPHHCKOrO BO3pacTa H WNaba3z0Bo-nopdu- 
pHToBas — cpelHekeMOpuiicKoro Bospacta. 

BysKaHoreHHo-ocaouHad CBHUTa CJIO*KeHAa MeTAMOP@H30BaHHbIMH Canam, 


aprHJJIHMTaMH, aJIeBpOJIMTaMH H WecuYaHHKaMH C JIMH3AMH MpdaMOPH30BaHHBIxX | 


H3BeCTHAKOB H peKHMH TOpH30HTaMH (B BepXHeH YaCTH pa3spe3a CBHTbI) Ty- 
(poB H 6a3aJIbTOBLIX MOPupHToB. 

Ganayuee m. CraMHCKOrO B CJIOHCTBIX aprHsJIHTax WH B MecuaHWKax 9TOU 
CBHTbl OOHAapyKeHbl OCTATKH Cop, MpeCTaBJIeHHbIX MO olpeeseHuto 
lO. A. Amoumucxoro: Trachyoligotriletes nevelensis Tim., Trachyoligotriletes 
obsoletus (Naum.) Tim., Stenosonoligotriletes validus Tim. OTu opm xapak- 
TePHbI JWI OTOMRKeHHH PaHHero KeMOpHA. 

OTsIOXKeHHA BYIKAHOreHHO-OCaOUHOH CBHTbI COriaCHO MepeKPbIBalOTCA 9¢p- 
(by3HBaMH HM TydaMH OCHOBHOrO CocTaBa, BXOJLALLHMH B COCTaB Ha0a30B0-Nop- 
(pupHTOBOK cBuTHI. BocrouHee nm. CraMHCKOrO Ha Noposax 1Ha6a30B0-nopdupu- 
TOBOH CBUTbI 3aJleraeT KPeCMHHCTO-ALIMOBaA CBHTa BepXHe€KeMOpHHCKOrO BO3- 
pacta. 

K sBoctoxy oT Kppik-Kyfykckoro MaccHBa Ha KeMOpHHCKHX OTJIOKeHHAX C 
pe3KHM HecoriacHeM 3aJieraioT (PayHHCTHYeCKH OXapakTepH30BaHHble OTJIOKe- 
HHA CpelHero OpJOBHuKa. 

2. Kppik-Kyykckad WHTpy3HA MpopbiBaeT H HHTeEHCHBHO MeTamMop(pu3yeT 
BOJIb BCeO BOCTOUHOLO KOHTAKTANOpObl BY JIKAHOreHHO-OCaOUHOH H WHaOa30B0- 
NOp@upHTOBOH CBHT KeMOpHiicKoro Bospacta. Blowb 3amaqHoro KOHTAaKTAa Ha tore 
oT Kapyona Besan Jloutagb wu fo noc. Kapacy ova TakxKe npopbipaeT M MeTa- 
MopdusyeT KeMOpHiickve OTJOKeHHA, a CeBepHee — BYyJIKaHOreHHble OOpa3o- 
BaHHA MOpPUpHTOBOH CBUTLI OPAOBHKCKOrO Bospacta. B BepXHel YacTH paspe3a 
3TOH MOILHOH CBUTbI B MpOCJIOAX OCAJOUHbIX MOPOA B pAe MyYHKTOB (K BOCTOKY 
oT noc. JInfosKa, K 3anayy ot o3. AraHcop MB J[pyrMx MecTax) BCTpeveHbI opra- 
HMYeCKHe OCTAaTKH HW KHeNaHJeHIbCKOrO BO3spacta. Bovibulad MOULHOCTb OT- 
JOKeHHH NOpPUpHTOBOH CBUTbI jlaeT OCHOBaHHe Mpes*OMaraTb, 4TO OT- 
JIOWKeCHHA HWKHEH UW CpesHeli uacTeli ee paspe3a UMeIOT Ooviee ApeBHHH BOspacr. 

OTJ0x%KeHHA KapaqoKcKoro Apyca, OXapaKkTepusoBaHHbIe (bayHou, compu- 
KaCaloTCA C HHTPy3MBHbIMH Noposamu Kppik-KyflykcKoro MaCCHBa JIMIb Ha OJ 
HOM yuacTke — k toro-BocToKy oT 03. Amadackoub. ITpotsxkeHHOCTh KOHTaKTa 
MexKy HAMH OKOJIO 6 kM. McculeqoBaHuAMH yCTaHOBJIeHO, YTO HHTPy3HA Ha Ka- 
pafokckHe Mopojybl HAKaKOrO BO3JeHCTBHA He OKA3bIBaeT H COMNPHKacaeTcsA C HH- 
MM Il0 T€EKTOHHYeCCKOMY KOHTAKTY. 
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Cnenopateibuo, Kppik-Kyykckan HHTpy3ua HUTe He NpoppiBaeT OTIOKE- 
HMM MOIOKe HWKHEMAHeHIbCKOFO BOspacta. 

3. K Boctoxy oT noc. Kep6aii, HeqaneKo oT BocTouHOrO KOHTAaKTa K ppik- 
KyAyKcKol HHTpy3HH, B KOHTyIoMepaTax, 3aJleralollux cpenu dayHucTMyecKH 
OXapakTepH30BaHHDIX BEPXHeKapaOKCKUX OTVIOXKEHHii, BCTPeYeHbI TaJIbKU OvO- 
TATOBO-POrOBOOOMAHKOBBIX KBAaPIeBLIX JMOPHTOB, rpaHOAMOpHTOB WH MewaHOKpa- 
OBBIX THOPHAHEIX Nopod. Bce stu pasHOBHAHOCTH HHTPy3HBHBIX MOpos, BCTpe- 
HEHHBIX B Be TayieK B KOHTIOMepaTaX, XapaKTepHbl, KaK yYKa3bIBaJOCb, JIA 
Kppik-KyfyKckoro maccupa. 

4. Onpefetenve aOcomoTHoro Bospacta nopox, Kppik-KyayKcKoro maccuBa 
p Pajuesom uncTrutyte AH CCCP (na6opatopua JI. B. Komepa) aproHoBbim Me- 
TOJOM 110 OMOTHTY Jano wudpy 500 mau. ser (*). B namem wucturyTe (a6opato- 
pua H. WU. Monesoti) qa Ouotutopo-poropoobMaHkoBoro KBapleBOroO AHOpH- 
Ta (Ba0Baa Mpo6a) TeM %Ke aproHOBbIM MeTOJOM NosyyeHna WHdpa abcomoTHOrO 
Bospacta 450 man. wer. 

CrefopaTebHO, MpBeseHHble (bakTHuecKHe MaTepHadbl, XOpomlo cora- 
yioulveca Mexkjly CoOoH, BNOJIHeE ONpeeIeHHO CBHJeTebCTBYIOT O OKapafoK- 
€kOM Bospacte Kppik-Kyfykckoli nHTpy3Hu. MoxkxHo mpennonmarath cpesHeiaH- 
Jeli bCKUii, a MOXKeT ObITh H Ooslee ApeBHHli ee Bospact. IlocmeqHee mpesnoso- 
Weve OCHOBLIBAeTCA Ha TOM, 4TO Kppik-KylykcKand HHTpy3HA MpopHiBaeT OT- 

OMKeHHA CpesHeH WM HHKHeEH YacTel pa3spe3a NOpdupuTOBOL CBHTHI, He OXapak- 
TepH3OBaHHble (ayHOH UM JIWWb YCJIOBHO OTHOCHMbIe K HHKHEMY JaHJeHJ0. 
Bo3MOxXKHO, UTO 9TH OTJIOXKEHUA OKAXKYTCA Somee PCBHHMH, UH, COOTBETCTBEHHO, 
BOSpacT paCCMaTPHBaeMOH HHTpPy3Hu OyeT Ooslee ApeBHHM, YeM cCpeHesaH- 
Je IbCKHH. 


Beecolo3Hbii Hay4HO-HCCJeqoBaTebCKHii reonorHueckHili Ilocrynuuio 
HHCTHTYT 1 IX 1960 
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Jlokazayn Akayemun HayK CCCP 
1961. Tom 137, M2 


TFEOJOVHA 


M. H. UYPAEBA 


O MAJIEOSZOHCKHX OTJIOWKEHH AX 
BEPXHErO NOJIOBHHHOrO KAMHSA (MIPABbIM BEPET KOJIbIMbI) 


(I]pedcmaéaeno axademuxom H. C. Illamcxum 4 VII 1960) 


Bepxuuit [lonoBHHHbI KaMeHb MpeCTaBJAeT COOOIO PA, AUBOMHCHBIX yTe- 
COB, TAHYLLHXCA BAOb Mpaporo Gepera p. Kouimpl, B 50—55 kM Bple CpesHe- 
KOJIBIMCKa. OTH OOHAKeHHA BepBble ObliH onucaHb! C. B. OOpyyeBbim BO Bpe- 
MA ero 9KCHeAHUHH No p. Koupime B 1928—1929 rr. On BbIZeHI 3fecb HHKHe- 
CHJIypHiickHe (OpMOBHKCKHe) H BepXHeCHsypHlickHe (cHulypHiicKHe) o6pa3o- 
BaHuA. K opfOBHKy ObIIH OTHECeHbI OpeKYHeBHHbIe H3BECTHAKH C Mpocsoem 
rpaliTOJIMTOBbIX Canes. BpieexKalllHe H3BeCTHAKH C TAOYATAMH OTHOCHIHC 
K cHlypy. CoOpaHHbIX BO BDpeMH 9TOH NMoe3sqKH YpanTOHTOB oMcas 
5b. H. Aseppsaxos (1), oH Mpuiien K BbIBOAY O06 apeHHrcKOM BospacTe HMKHeL 
yacTH pa3spe3a. 

Ilocezyiome uccneqopatenu — VW. I]. Atrnacop wu K. K. Jemoxuzos, 
B. H. Kopouses u Ap.— pv mpopeseHHH CbeMOUHEIX paOoT cTa/IH paccMaTpu 
BaTb paspe3 B. IlomoBHHHOrO KaMHA Kak OHH 3 HakOoslee NOJIHbIX LIA Opo- 
BuKa H CHJlypa HM yKa3bIBaJIH Ha BO3MOXKHbIM NMepexo, MexKLy OTJOXKeCHHAM 
3THX cHcTem. K. A. Cnpuuruc (°), Kacascb BOMpocoB HUKHEMaeO3OHCKOLO BY. 
KaHH3Ma, TIpHBoyua pa3spe3 B. [lomopuHHoro KaMHA, CUHTaA OpJOBHKCKHM 
BO3PaCT Pa3BHTbIX 3/eCb BYJIKAHOreHHBIX MOpos. 

IIpu npopeyenuu cTpatTurpaduyeckux HcceqOBaHHH HaM yjlanocb ycTaHO 
BUTb, 4TO B B. [lom0BHHHOM KaMHe OOHAa*KaloTCA CpeHeEOPpMOBUKCKHe HM eBOH 
cKHe OOpa30BaHHA, KOHTAKTHpylollve MO pa3spbIBHOMy HapyieHuio. Kpom 
Toro, Tybl H TYPPUTHI, BCTPeyalolHecsA B ITOM paspese, HMEIOT He OPAOBHKCKHH, 
Kak oTMedan K. SX. Cnpuuruc (°), a JeBoHCKHH Bospact. CoOpaHHbie BO BpeM 
NOJIeBLIX HCCeAOBAHHH rpantTouHT! onpesetauuch A. M. Odytom (Jlenuurpay, 
CKHH yHuBepcutet), Opaxvonogzn M. A. PxoHcHuyKon, TabynaTE B. H. JLy6a- 
TOJIOBbIM (CHOMpcKoe oTZeneHHe AH CCCP), pyro3pr — B. A. Critopo (Moc 
KOBCKHH YHHBepcHTet). 

Ilo cBoemy TeKTOHHYeCKOMy Mov1O2%KeHHIO O6HaxkenUuA B. TlonopunHoro KaMH 
IIpeCTaBIAIOT COOO! OAHY H3 CTpyKTyp Sanagzuoro kKpbia I] pHkombimcKor 
NOJHATHA (°). OPMOBHKCKHEe OTOKEHUA 3eCb CJlaraloT MOMOry!lo aHTHKIHHAI 
CyOMepHAMOHAIbHOFO MpOCTHpaHHA, B AMpe KOTOPOH BbIXOAAT KpaCHOBaTo-Oy: 
pble KOHTIoMepaTbl H MecuaHHKH MOWHOCTHIO Jo 20 M. Ha BocTO“HOM KDpbII 
CTPyKTYPpbl BbILMe HHX 3aleraror: 

1. )KenTopaThii OpekuHeBHAHbIN u3BecTHAK .. . . . Momlnoctb 7 M 

2. Temuble MJIOTHBI€ H3BeCTKOBO-IrvIMHHCcTHIe cylaHitbt . MomtHocth 2—3 Mm 

3. Cepblli OpeKkuHeBHZHbIi W3BecTHAK ... . . . Momtnoctb 3—5 mM 

4. Temuble MATKHe TOHKOMIMTYATHe CaHibt c Didymograptus cf. geminu 
(His.), Did. sp. indet. Isograptus sp., Diplograptus (s. 1.) sp. indet., Trigono 
graptus ensiformis (Hall), Phyllograptus aff. typus (Hall), Cryptograptus sp 
indet., Caryocaris 20. 0.0e . . Moujoctp 0,5—2 m 

3 Cuersuie TRE eee a Opekunepusnie W3BeCTHAKH 2 eh 

ate BvyuMaxa MOUIHOCTb “30—40 

was pantomursi, BCTpeveHHBIe F B 9TOM paspese, AaTHPy!OT BO3pacT OTOMKeHHH 

KaK BepXHeaHBupcKn. HeckosbKo Ooulee MONO{bIe OOpas0BaHHA, OXapakTe 

PHSOBaHHbIe yxKe HHKHCMAHJeCHJOBCKUMH TpallTOJHTaMH, BCTpeveHbl Ha 3a 

MaQHOM KPpblvle CTPyKTypbI, Pe B Mpocsioce caHWeB, Jle%XKallleM, MO-BHAHMOMY 
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cTpaTurpaduyeckH Bbillle, YeM TOKO YTO ONHCaHHbI, MpucytcTBy1oT Clima- 
cograptus sp., Glossograptus aff. hincksi (Hopkinson). 

CyMMapHas MOULHOCTb OpOBHKCKHX oTOxKeHM BB. TouoBsHHHOM KamHe 
He mpesbiiaet 80—100 m, uem stor paspes cyuecTBeHHO OTHYAeTCA OT paspe3soB 
MPyrux CTpyKTyp oOpamienua KowpimcKoro cpequuHoro maccuBa. Ilo cBoemy 
BO3PaCTHOMY 3HAYECHHIO BbIIIeOMMCaHHble OPAOBHKCKHe OTMomKeHHA B. Tlono- 
BHHHOFO KaMHA MOFyT ObITb CONOCTABJIeHbI C CHeEHCKOHM CBUTOM OmyseBCKUX rop 
(*) H, BOSMOXKHO, TapbiHIopsAxcKoi cBHTOii CeneHHaxcKoro KpsKa. OjHako B 
OOOHX STHX Pa3pe3aX MOMLHOCTH OTOKeHHi MpeBbiuaer 600—800 M, B TO Bpema 
kak B B. Ilon0BHHHOM KaMHe MOMIHOCTH B HECKOJIbKO pa3 CoKpalllaioTca. O70, 
Ml0-BHAHMOMY, yKa3bIBaeT Ha CyYINeCTBEHHYIO pa3HHIy yculOBui OCaqKOHaKore- 
HAA B OPAOBNKe B CTPyKTypax 3anagsHoro H BOCTOUHOrO OOpameHua KoupimcKoro 
-cpeflMHHOrO MaccHBa. CtpaTurpaduyecku BbILIe OpAOBHKCKMX OTIOXKeHHIi B 
paspese B. IlonoBuHHOro KaMHA BbIJeAeTCA CepHA KapOOHATHHIX MOPO, LeBo- 
Ha, KOTOpble ClaraioT KPyIHYy!0 MOHOKJIMHAaIb CyOMepHAMOHAaIbHOrO MpocTupa- 
HUA C yriamMu mafenua 40—5O°. Cuusy BBepx B ee CTpoeHHM yuacTBYIOT: 

1. Ceppie Tosctomactospie KopawioBble u3BecTHAKH c Favosites (Dictyo- 
sfavosites, multitabulatus Dubat., F. (D.) Tschernajaensis Dubat., F. (D.) sp. 

ES MomtHoctb 30—40 om. 
| 2. Cepbie JOJIOMUTH3HpoBaHHble W3BeECTHAKH HM KOPHYHEBO-Oypbie MeprevH 
I is ges ses 2s ws sd ss  MOrtoers 185 i, 

3. TemHo-cepbie H3BeCTKOBHCTHIe MeCuaHHKH HU ‘MIHTYATbIe MepreaH c Cho- 
netes sp. indet., Gypidula sp. indet., Atrypa tascanensis Nal., A. kolymensis 
ee hen tvs fg es + we wt eo MOtiOCTR 135 ee. 
4. Cepble TovicTomsacToBbie MecuaHucTbie H3BecTHAKH c Stropheodonta aff. 
armata Barr., Atrypa ex gr. reticularis L., Elytha (?) sp. indet....... 

ahs ese is 5 fies bs Ss es MOTOR TE- 20) Fe 

5. Cepbie Mepremu uM u3BecTHAKH c Gypidula biplicata Schnur., Uncinulus 
ex gr. parallelipipidus Brong., Atrypa ex gr. reticularis L. LAS e eee 
EE ee MouHoctb 88 oM. 

6. )KesiToBaTbie JOJIOMMTbI C JIHH3aMH H3BecTHAKOB c Atrypa kolymensis 
Nal., A. sp. indet., Karpinskia conjugula Tschern., Fascifillum halliaforme 
' ‘ Oe ee es ee MouHoctb 62 mM. 
7. CBeTsible H KeJITOBAaTbIe MACCHBHbIe JOJIOMUTbI C MapKa3HBbIMH KOHKpe- 
a. Dwr sy es + +s a ee hs «) 6MOMHOCTE 200 mM. 
8. GeseHOBaTO-cepble TOHKO3epHHCTHIe KUCJIbIe 9cdPy3HBbI er eo 
EE a ee ee Mouoctb 10 M. 

9. TemHo-cepble H 3eeHOBATbI€ MeJIKO3ePHHCTHIe TYMbI KUCILIX s9ddPy3HBOB 

TR OU sae rrascedl gy yey + jie) Gasper ween coy ental Ne Mouoctb 40 m. 

10. KpacHo-ausiopbie H 3eeHOBaTO-cepble TyPbl M TydonecuaHuKH. 

EEE a ee . Momyoctp 50 M. 

11. Cepbie HM xKesITHIe MaCCHBHbIe H3BeCTHAKH, MepenouHenHble Lonophyl- 
lum parvum (Mark), Astrophyllum cf. iroislense Soshk., Grypophyllum sp. 
tw Oa ak ETS On ee te MowmpHoctb 30 M. 
12. Kpacuopato-usopble HeACHOCJONCTbIe Tybl KUCbIX spPdPy3HBoB Cc 
KPyNHbIMH Jo 20 cM B AMaMeTpe XOPOlWO OKATaHHbIMH BaJlyHaMH PO3SOBbIX H 
CepO-JIMJIOBbIX H3BeECTHAKOB C XOpoulo coxpaHuBuiuMucsA Schizophoria ef. bis- 
friata Tschern., Schelwienella umbraculum (Schloth.), Productella mesode- 
vonica Nal., Clorindina sp., Uncinulus pentagonus (Kayserl, Septalaria aff. 
proserpina Barr., Hypothyridina (?) sp., Atrypa ex gr. desquamata Sow., 
Spinatrypa bifidaeformis Tschern, Punctatrypa oloae sibirica Rzon., Del- 
thyris sp. indet., Eoreticularia ex gr. indifferens Barr. . .Momtuoctp 120 m. 
Bplllenexkauve OTMOKeHHA cCpesaHbl MpOXOAAUIMM 3feCb TeKTOHHYeCKUM 
Hapymenvem. MotHocTb J@BOHCKMX OTJIOXKeHHH B B. [lomoBHHHOM KaMHe JO- 
‘cruraet 890—900 om. 

- Tleson B. Tlonopunyoro KaMHsA COMocTaBIAeTCA C HaHOoulee W3yueHHbIMH 
K HacToslllemy BpemeHu paspesamu OmyvieBcKUX Top (1,”). B ocHopaHuM JeBoua 
3 OOOMX pa3pesax, KaK HM BO MHOFHX APyrHxX PaHOHAaX Pa3BHTHA MeBOHCKHX 
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oTsioxwenuii Ha Cepepo-Boctoxe CCCP, mupoKkoe pa3sBuTHe UMeIOT KOpaJJOBbIe 
H3BeCTHAKH, BbieseHHble A. A. Huxkomaespim (*) B OmyieBCKHX ropax Kak He- 
wuotuMcKaa cButa. IlocsoiiHble C6opbl KopaJIOB H3 9TOM CBUTbI MOKa3bIBaIOT, 
YTO B HH3aX ee HMeIOT pasBHTHe 
BePXHeJyJIOBCKHe COpMbI, B TO 
BPeMA Kak BbIle HX CMeHAeT HWK- 
HeJeBOHCKHM KOMIMVI€KC KOpaJVJIOB. 
B jlaibHeluieM HeJIOAUMCKaA CBUTA 
10 KOpaslIaM, MO-BAMMOMY, MO*KeT 
ObITh paculeHeHa Ha JiBe 4aCTH, Cel- 
yac *Ke ee BO3PaCT CUMTAeTCA COOT- 
BeETCTBYIONLHM BepxaM cCHypa —. 
Hu3aM jleBoHa. IIpekpacHo mpocuie- 
»*kuBaeTca B B. TlomoByHHOM KaMHe 
BeYePHHHCKHH KOMIMIeKC Opaxnonoy 
co BC€MH ero XapakTepHbIMH (bopMa- 
mu. Ilenocckan cBuTa B OmyvieB- 
CKHX ropax OXapaKkTepH30BaHa 4pes- 
BbIVaHHO ca60o, oTYerO HaliTH ee 
aHasiOorH B  OMHCbIBAaeMOM pa3pe3se 
JOBObHO TpylHO. Bo3pacTHoh HH- 
TepBaJl, COOTBETCTBYIOMIMH BepXHe- 
9idenbckoH YypYyJIbTyYHCKOH CBHTe, 
TaJIeOHTOJIOrH4eCKH He OXapakTepH- 
30BaH B B. I[Jon0BMHHOM KaMHe. 
OjHaKkO BbIWe B 3TOM paspese 3aule- 
TaioT BYJIKAHOreHHbIe TMOpOsbl, Cco- 
jlepxantwe B YuiblO6ax H3BeCTHAKA 
KOMIWIeKe OpaxHonod, MaTHpyroulni 
BO3PaCT OTJIOMKeHHH Kak CaMble Bep- 
Puc. 1. Conocrapjenne pa3peson fenonckux oTt- XH slides, BO3MOXKHO XKUBeT. OTH 
jioxeunii Bepxuero Tonosunnoro Kamua uw Omy- OTJIOMKCHHA MOFyT ObITb COmMOCTaB- 
JIEBCKHX Top. - _ a 2—kopaosble jyeHBI Cc KPaCHOUBeTHbIMH JOJIOMUTAa- 
nsnecrung, 9 Mepren, 4 waveeTHAKOSO- gy y aNITVIADHTAMH BOSXCKO!l CBHTEL 
pHTbI, 7 — Ty(bbl KHcIbIX scby3sHPoB OTHOCHMOH B OmyvJleBCKHX ropax K 
YKHBETCKOMY Apycy. 

CpaBHiBasd pa3spe3bl OMyslepcKux rop u B. IlonoBHHHOrO KaMHS, MOXKHO OT- 
MeTHTb , 4TO B OTJIM4UMe OT OPMOBHKCKHX OTJIOMKeHHH, KOPla B MOCTeLHeEM pa3- 
pese CyleCTBeEHHO COKpalllaloTCA MOMLHOCTH, JIA JeBOHA XapakTepHO, 4TO 10 
CBOeMy CTPOeHHIO H MOLLHOCTAM (pc. 1) 06a paspe3a JocTaTOUHO ONH3KH MexKLy 
co6ol. CyllecTBeHHoe pa3Muve HaOJNOMaeTCH JIMINb B BepXax CpefHero NeBoHa, 
Kora B OMyJeBCKHX Topax OTNaraHCb KpaCHOMUBeTHble OOPasoBaHHsA, a Ha 3a- | 
maHoM Kpbiie I]puKompmckoro NoLHATHA — Tydbl U TyPuTE!, uToO cOmMKaeT 
paspes B. IlomonHHHoro KaMHA C pa3spesamH OmosioncKoro maccusa (%), re 
UIMpOKO pa3BUT JeBOHCKHH ByJIKaHH3M. 

Takum o6pa3om, B reoJlOrH4yecKOM pa3BHTHH 3anmaHoro HM BOCTOUHOrO OOpa- 
MuleHua KovibiMckoro cCpeqHHHOrO MacCHBa HaGwOMaeTCA CyULeCTBeHHOe pa3JIH- 
YHe, 3aKOUaIOMeeCA B 3HAYHMTEJIBHOM COKPallleHHH MOULHOCTH OpJOBHKCKHX 06- 
pa3s0BaHHH, MOUTH MOJIHOM OTCYTCTBHH CHIypa, 3a HCKJOUeCHHeEM CaMBbIX ero 
BePXOB, H NOABJICHHH BYJIKaHOreHHBIX MOpo B BepXaX CpelHero eBoHa. 


TlocrymHao 
29 VI 1960 
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Apye 


py 
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Jupenecxud \Kubemcr 
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He Be Dy BO ke Ged 
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KOONCHUCKUU 


He produMCKQa 


Cunypuucray 
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Honraaye Akagemun nayr CCCP 


1961. Tom 137, Ne 2 


TFEOJOVH A 


WH AH-UIEHb 


OTJIOMKEHHA PAMEHCKOFO SPYCA B PAHOHE p. BEJIEYTbI 
(SANAXHAA YACTb WEHTPAJIBHOFO KA3AXCTAHA) 


(ITpedcmaeaeno axademuxom H.C. Illamcxum 8 VII 1960) 


IIpu reomormyeckux UcceqoBaHHaAX cCpelHe-BepXHenameosolicKHX TOVIIL 
fOxnoro Yaytay B 1959 r. Opi HalizeHbI ocTaTKH (bayHbI, MO3BO.MBIIMe BEI- 
ReIHTb TOPH3OHT aMeHCKOrO sApyca M3 COcTaBa WIMPOKO pa3BUTBIX B paiioHe 


HHKHCK AMCHHOYTOVIbHEIX OT- 
JIO*KeHHH. 

Topv30nT mopox damen- 
CkKOro Apyca HMeeT 3/1eCb He- 
OOIbUIyIO MOHOCTA (20— 
30 mM) HW 3aHMMaer cpaBHH- 
TeJIbHO He3HAUHTeJIbHYI0 
nouwlayb, TaK Kak OH IIpo- 
TAPMBAeTCA IIpeHMylecTBeH- 
HO B BHJe y3KHX MOJIOC, 
BLITAHYTHIX BOJb OOpTOB 
cpeHe-Bep XHellaleo30HCKHX 
HaJIOKEHHBIX MyJIby. Da- 
MeHCKHe OTOXKEHUA C yrJo- 
BbIM HeCOrlacHeM 3aleraioT 
He TOJIbKO Ha Hoposax sppy- 
8HBHOH TONUIM JeBOHAa, HO 
M Ha TpoTeposolickux o6- 
pasoBaHHAX HM HHKHeMaseo- 
Z0HCKHX OTJIOMKCHHAX (CM. 


puc. |). 
Tosmyw cbamMeHcKoro apy- 
Ca B H3y4eHHOM paoue 


NpelcTaBJieHbl TeppHreHHbl- 
MM MOPCKHMMH OTVIO*KeHHAMH 
C NOJYHHEHHBIMH IIpocJIoAMH 
KapOOHaTHBIX MOpoy, cojlep- 
aliLHX OCTATKH (bayHb!. Pa3- 
€3 TOPH30HTa (aMeHCKHX 
OTMIORKEHHH, KaK T1paByio, 
HauMHaerca 6a3aJIbHbIMH 
KOHTiomMepatamu. JI mip u3- 
peyKa B OCHOBaHHH pa3pe3a 


Puc. 1. Cxema pacmpocTpaneHua (aMeHCKHX OTVWO*KeHHH 
B paiione Oaccelina p. beseyTnl. / — HHxKHeMaMeO30HCKHe 
oTNOKeHHA, 2 — HWKHEMpoTepo3olicKHe OOpa3s0BaHHA, 
3 — cpelHe-BepxHemporeposolickue OOpasoBaHua, 4 — fle- 
BOHCKHe 9ptby3HBHO-ByJIKaHoreHHble OOpasoBpanna, 5 —- 
yUaCTKH BbIXOLOB MOpox dameHcKoro Apyca BepXuHero Je- 
BoHa, 6 — HH2KHe- HW CpeHeKAMCHHOYTOJIbHbIe OTIOVKeHHA, 
BBINOIHAIOULHe HaJlOXKeCHHbIE MYJIbIbI, 7 — Me30-KaliHo- 
3olickHe oTiomeHuaA, & — pasiombl, 9 — TOUKa MecTOHAa- 
XOMJCHHA OCTaTKOB (bayHbl, 10 — mecTa pacnosOmKeHHA 
paspe3oB, H300paxKeHHbIX Ha puc. 2 


KOHTJIOMepaTH (allMaIbHO 3aMelllaloTCA asIeBPOJIMTAaMH, COMep2%XallMMA HeOOWIb- 
foe KOM4eCTBO OOJIOMKOB HM IJIOXO OKaTaHHbIX TasleK MOACTHMAIOUIMX MOpoL. 
BasalbHbie YaCTH TOPUZOHTa PacMOOX*KeHbl OOLIYHO B OOPTAX HaMOMKeHHbIX 
TpyKTYp. 
- Kouraomepatsr mpedcrapienbt rpyOoraieyHbIMH, MHOra OpekuHeBHHbIMH 
Toposamu¥ mMsOBOro WBeTa. PambKa pas/IM4Ha M0 BeMYMHe MH HeEPpaBHOMEDPHO OKa- 

Ha. CocTaB ee HeOJHOpOeH UM TECHO CBASAH C COCTABOM NOACTHMAIOULAX MOpor. 
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Tam, Pe KOHTIOMepaTHI 3aeraioT, HalpHMep, ‘Ha HHKHEMAaMeO30HCKHX MOpo- 
ax, B raJibKe MpeoOaaioT HMKHEMaNeos0NCKHe NeCuaHHKH, CJaHI{bl, KPeMHH~ 
cTble MOpobl, Tora Kak B yYaCTKaX HajleraHHA KOHTVIOMepaTOB Ha JeBOHCKHe 
opy3uBbl TaibKa lpekCTaBeHa MOUTH HCKJNOUHTeEIbHO OOJIOMKaMH 93¢cppy3HB- 
HbIX Nopo,. MectaMH B KOHTiOMepaTax HaGJHOLal0TCA JIMH30BHHbIe Mpocsion 
aJIEBPOJHTOB TAKOTO Ke JIHMJIOBOTO 

I Beta, HMeroulve MollHocTh 1—2 m 


i= M MpOTAYKeHHOCTh TO MpocTupa- 
ata 

— HMIO Topsyka 10—15 m. Mout- 
-— HOCTb KOHTIOMepaTOB ocTHuraeT 
eal 

= 15 u 

= . 

-—S “ss Bpille 3asleraeT Nauka aleBpo- 
ee oes JHTOB TaKOrO X%Ke JIMJIOBOrO BETA, 
name peg KOTOPble M0 MIpocTHpaHHio HepexKoO 
Pen FI= 1 (balHalbHO 3aMelllaioTcH HepaB- 
isan ean HOSe€PHHCTHIMH MeCuaHHKaMH WK 
oan bape jake rpaBeJiuTaMH KBapIleBo-lo0- 
2a@ JepoumaToBoro coctaBa. Ilecua- 
1G eS HHKaM H TpaBeJIMTaM CBOHCTBeH- 


Ha pO380BaTO-JIMJIOBaAH OKpacka. 
B paspe3ax sToH mayKH Ha6sI0- 
WaloTCA MpOCJION MIMTUAaTHIX Nos0- 
MHTOBLIX H3BeCTHAKOB ceporo 
upeta. MoulHocTb JaHHbIX mpo- 
cloes coctaBiseT 0,4—0,8 mM. 
MomHoctb Bee NMaukH H3MeHseT- 


[a wrae Gas Ge. memes ct or 10.00 20m. | 
<=6 °mws7 Wess Ce Cee [lauka asleppo.IMToB TpaHcrpec- 


CHBHO, C pa3MbIBOM, HO 6e3 yrvio- 
Puce. 2. Cxema comocTaBlleHHa pa3pe30B damMeH- yporo HecoracHa, IlepeKpbIT 


CKHX OTJOMKeHHH palioHa Oaccelina p: Beseyrut. (bayHUCTHYeCKH OXapaKkTepH30BaH- 
J — joKemOpHiickne o6pa30BaHHA, 2 — HHKHerIa- 


leos0lCKHe OTOKeHHA, 8S— ReBoucKue spy3suBHo- HbIMH z KapOOHaTHBIMH nopowamu 
ByJIKaHOreHHbile OOpasoBpaHHA, 4 — KOHTvIoMepaTbr TYPHEHCKOTO ApyCa HM*KHeLO Kap- 
(pamMeHckoro sipyca, 5 — mecuaNHKH dameHCKoro §6oHa. 
apyca, 6 — aJleBpolMTbl (tbaMeHCKorO sApyca, 7: Tilia woanoctTpanun cTpoenns 
a — JONOMHTOBbI€ H3BECTHAKH, 6 — OKPeMHEHHBIe ~ 
JOJIOMHTOBLIe H3BeECTHAKH, 8: a—ngBectHaku; 6— FOPH3OHTA (paMeHCKHX OTJIO*KeHHii 
OKPeMHeHHbI€ H3BeCTHAKH, Y — ocTaTKH dayuHbl }OxKHOoro Y ayTay HiWKe MNpPHBO 
OpaxHonoy B paspesax, JO — ocTaTKH MHKpoayHbl ATCA HEKOTOPbI€e XapaKTepHbl 
PopaMuBHipep |B paspesax paspe3bl ropH3ouTa (pic. 2). 
Boctounpnh OopTt Bo 

3HHTCHCKOH MY WAbAB. Ha noscTHnawuMx CianHwax HW asleBpowHta) 
BepXHerO OPJOBHKa 3aJieraioT (CHH3y BBepXx): 

1. JIMoBLIe KOHTIOMepaTbl C raJIbKOH CJIaHWeB HM aJleBPOJIMTOB OpAOBHkKa H, 
B MeHblileH CTemeHH, KPe€MHHCTEIX Mopox KemMOpHa. . . MomHocts 0O—10 m 

2. AneBpOJHTbI JIHOBOrO WBeTa, COMepxKalllHe JIMH3Y JOJIOMHTOBLIX H3BeCT 
HAKOB C OCTATKaMH OpaxHonog WOxoH coxpanHocTH... . MonHocth 8—9 m. 

B oTjleJibHBIX yu¥acTKax MpaBoro Oopta Bo3HHreHCKOH MYJIbAbI paspe3 co 
KpallleH WM IipescTaBJieH OMHHMHM aJleBpOJIMTaMV, HelOCcpeJCTBeHHO Havieraio 
IMMMM Ha OTJIOMKeHHA BepXHeroO OPAOBHKa. 

3. Bpute 3ameraloT TeMHO-Cepble OKPeMHeHHbIe JOJIOMHTOBbIe H3BeCTHAK 
TypHeHCcKoro sipyca. 

O6ulad MOULHOCTh PaMeHCKHX OTORKeHHH JocTuraeT 3fecb 19 . 

Cepepuph Gopt BeneytTHHckouw mMyabAHw. Ha Bepx 
HEOPAOBHKCKUX OTJIOKEHHAX C YIIOBbIM HECOracHeM 3avieraioT (CHH3y BBepXx): 

1. JIvnoppie KOHTIOMepaTbl, COfepxKalllve OKATAHHY!O TaIbky BepXHeopyoO 
BUKCKHX OTJIOXKeHHH WH JeBOHCKHX oddy3sHBoB .... . . . Mouocts 7 M. 

2. Bpepx no paspesy, a HHOra HM MO MpOCcTHpaHHio, KOHTIOMepaTbl MocTe 
Tl€HHO IlepexXOJAT B CpeHe- WH KPyMHO3epHHCThle NeCdaHHKH KBAPIeBO-MOIeBO 
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4uNaTOBOrO HJM MOJMMHKTOBOrO COcTaBa, HeEpelKO cosepxKallNe OOJOMKH NOs- 
ceTHMaOMlUXx mMopox. Mnorga necuaHuKH 3aeraioT HenocpelCTBeHHO Ha OTIOKe- 
MAR BED KUCTO ODMORUKA ..tha 2 ok. oh iawn Mounoctp 12—14 mM. 
3. Tlecuanuku mocteneHHo CMeHAIOTCA JHJIOBbIMM aleBpoMTaMu ... . 
en ee ee Mouoctbp 10 m. 
4, Bpite c pa3MbIBOM 3aJleraioT OKPeMHEHHbIe H3BeCTHAKH TypHelicKoro 
sapyca. 

CyMMapHaa MOUIHOCTh OTJIO%KeHHH GaMeHcKorO sApyca cocTaBAeT 3/ecb 
29—31 M. 
| Wro-sanagunt Oopt Deut auuckoh MYyYABANM HA 
mpasBpom Oepery p. BeneytTu. Ha gesponcxux adppy3uBupix mopo- 
aX C Pa3MbIBOM M yIVIOBbIM HecoriacHeM HasleraioT (CHH3y BBepXx): 

1. KouraomepaTbl HIOBOrO UBeTa, BbIKJIMHHBaIOUHeCA B BOCTOUHOM Ha- 
Tipapsenuu. Hepapyomepxo oKaTaHHble MU pa3sJHUHble MO BeMUNHeE TaqbKH Mpel- 
CTaBJICEHbI MOUTH UCKJNOYUHTeIbHO Nopduputamu fepona . Mormnocth 15 om. 

MVIMMOBLIC ANEBPONHTH 2... we ke MoutHoctb 5 M. 
3, Cepbile TOHKONJHTYAaTLIcC H3BECTHAKH C OCTaTKaMH (bayHbI Opaxnonog, mo 
oupeyenenuam B. H. Kpectopuuxkosa u O. JI. Sinopa (mpousBeleHAbIM He3aBH- 
CMMO OfHO OT Apyroro), mpeyzcTaBenHbimuH Spirifer dada Nal., Sp. platinotus 
Nal. non Weller, kotoppie, no UX MHeHHIO, XapaKTepHbl WIA BepxoB (bameHcKoro 


> 


OE dE Ay Cae MoutHocetp 0,8 M. 
MVIMMOBBIC ANICBPONATH os avi. 2 wa. Mompoctp 8 M. 
5. Cepble TOHKONIHTYaTBIe H3BecTHAKH . ... . . . .MomuHocts 0,5 m. 


6. JIumoBble aleBpouHTpl ee rere MouHoctp 4 M. 

7. Baitie TpaHcrpeccuBHO 3aJleraloT CBeTJIO-Cepble OKPe€MHeHHbIe OJIOMH- 
TOBbI€ H3BECTHAKH TYPHelickKoro Apyca HHKHerO KapOona, COsepKalllve ocTaTKH 
MMKpodayHbl, cpeqH KOTOPHIX B KOJIeKIHH aBTopa E. A. Pelttauurep onpe- 
Qenmuna Parathurammina ex gr. cushmani Su!., xapaxrepHy1o, 10 ee MHeHHIO, 
a taMeHa WIM HH30B TypHe H 4yallle Bcero BcTpeyaroulyioca B UnxBHHcKoit 
cBute Pycckon mmatdopmpl. B sTHx Ke M3BeCTHAKAX, M0 JaHHbIM O. JI. Qinopa 
u A. C. Usanyuixo, uspectunt: Tournayella sp., Septatournayella aff. minuta 
Lip., Septaglomospiranella aff. primaeva Raus., Endothyra aff. antiqua 
Raus.;— yka3biparolive, MO HX MHeHHIO, Ha HWKHeETYPHeEHCKHH BOspacrT. 

CyMMapHasx MOUIHOCTh (pPaMeHCKHX OTJIO*KeHHH COCTaBJAeT 3fecb 32—33 M. 

lop. Txuwtiine B ©) KHOKH UwacTH AKHKAMKCKOR 
My AbAw. Ha nuxunenpotTeposoickux OTMOXKeHHAX Pe3KO HECOriacHo 3aule- 
rawT (CHH3y BBepx): 

1. JIunopnie 6a3abHble KOHTIOMepaTbI, HepeKO HMerollve OpekuveBHuHy10 
tTexctypy. [anbKa moxo oxatTana. B coctape ee mpeoOsayaloT MoKeMOpHiicKHe 
oO6pasopaHua (KBapIHTH, MeTamopdHvyuecKkHe Can! HT. O.). Koursomepatet 
O4eHb He BbiepxKanbi Mo mpocTupanMio. Mnorgsa B HAX HaOOLaIOTCA MH30- 
BUJHbIC MPOCJIOH JIMJIOBLIX AJIEBPOJIMTOB .... . . . . . Monmpocts 0—17 m. 

2. AneBpOJHTHI WHNOBOrO WBeTa, COMepxKaillHe JIMH3OBHAHbIe MpOcJou ce- 
PbIX IWIMTUaTHIX H3BeCTHAKOB a Moumnoctb 11 mM. 

CyMMapHad MOUIHOCTb JocTuraeT 28 M. 

Ha cbamenckux OTJIOxKeHHAX TpaHCrpeccHBHO 3aJleralOT OKPeCMHEeHHbIe H3- 
BeCTHAKH, COflep2Kalllve MUKpodbayHy TypHelicKoro apyca KapOoua. 

Boctouwunt, 6opt Woranaxkckouw mMyabdH. Ha pepx- 
‘HEMpOTeposolicKUXx OOpasoBaHHAX Ppe3KO HeCOracHO 3aleraioT (CHH3y BBepx): 

1. JIMnoppie KOHTIOMepaTbl, Hepeko cCoseprKallive MWIOXO OKaTaHHy10 
raJibky. i 

B coctape rasibKH HaO10LaIOTCA UCKJIOUHTeJIbHO BepXHeIpoTeposoHcKHe 
oOpasoBanua. Mectamu B KOHTloMepaTaxX HaOJNOJaI0TCA JIMH30BHHbIe Mmpo- 
‘COM aneBpomuToBR TaKoro xe JIMMOBOro IBeTa, UMeloliMe MollHocTh 1—2 m 

MpOTAKeHHOCTS Mo npocTupanMio nNopagKka 1O—15m.... Momtnocts 10 m. 

2. Bsepx no paspe3y KOHTsloMepaTbl MepeXOsAT B CpeHe-Kp yNHOsepHUCTHIE 
‘lecuaHuKH KBaplleBo-nomeBomimatToBoro cocTaBa. [lauka necuaHHKOB M0 Mmpo- 
CTHpaHWIO BLIKMHUBaeTCH.. ........ =... +--+ + Momocts 5 M. 
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3. JIMOBbIe aIeBPOIUTHI C MpocsOeM Ceporo MIMTYATOrO OKPeMHEHHOPO H3- 
BeCTHAKAa, HMetomlero MoutHocTs 0,5 M. MHorga B arke aleBpOJIHTOB BCTpewaioT- 
CA JIHH30BHHbIe MpOCOH LPpaBesHTOB, MOIMHOCTbIO He Gosee | M. 

CyMMapHas MouHOCTb jlocTuraeT 19 M. 

AJeBPOJIMTbI C HEOOJIbINHM pa3MbIBOM TpaHCrpecCHBHO NepeKpbITbI CBeTJIO- 
CepbIMH HM IMWJIMTUaTbIMH H3BeCTHAKAMH, COslepKallHMH MUKpodayHy TypHeli- 
CKoro Apyca HH*KHerO KapOonHa. 

ConoctTaBJieHHe NPHBeeHHbIX Pa3pe30B TOKA3bIBaeT, YTO OTIOKeHUA cpa- 
MeHCKOPO Apyca, pacno.Iox*KeHHble B OOPTAX HaJIOXKEHHIX MYVJIb/, JOCTATOUHO OL- 
HOOOpa3Hbl B TpeseaX Pa3sJIHYHBIX MyJIbl. Bo Bcex UccyIeOBaHHbIX pa3spe3ax 
ycTaHoBJleHa OHA H Ta Ke MOCMeOBATeJIbHOCTh 3a/leraHHA MOpOs, BECbMa CXO]- 
HbIX 10 CBOeMY BeLLCCTBEHHOMY COCTaBY, CTPyYKTYPHbIM HW TeKCTYPHbIM OCcOGeH-, 
HOCTAM. 

OnticaHHad TOMLAa MpelcTaBAeT CoOoM eCTeCTBeHHbIM CTpaTurpaduyeckuit 
KOMIWI€KC, MpHypOveHHbIM K HaJIOXKCHHbIM MYJIb4aM MW pe3sKO HecoracHo Havie- 
raiwoulHii Ha pa3JIM4HbIe Govlee peBHHe OOpa30BaHna. B To »*%e BpeMA BepXHAA 
rpaHutla KOMIVIeKCa YeTKO OTOMBAeCTCA TPaHCrpeccHBHO 3aJleralolluMH Ha HEM 
mOpolaMu TypHelickoro: apyca. CoOpaHuble %Ke ABTOPOM OKaMeHEJIOCTH, MO MHe- 
HHO B. H. KpecToBHukoBa, MO3BOJIAIOT OTHECTH PaCCMOTPeHHBIe BBIIIe OTIOKe- 
HHA K CaMbIM BepXaM (baMeHCKOrO Apyca. OTo MHeHHe B. H. KpecTtopuukoga xo- 
powlo coracyeTcH C JaHHbIMH, MOJIyYYeHHbIMH TPH CoOMmocTaBeHHH pa3zpesos, 
H3YYCHHbIX ABTOPOM, C paspe3aMH (paMeHCKHX OTOMKeHHH Apyrux paouosw Lexr- 
pasbHoro Kasaxctana, rye OHM OblIH UcceqoBanbt H. B. Jlutaunopny 
M. B. Maprternopoli (?,”) H re coOpaHHble HAMM OKAMeHeJIOCTH XapaKTepHbI JIA 
CaMbIX BEPpXHHX UacTeli (PaMeHCKHX OTJIO*KeHHH. 

PasBuTble B Apyrux pakonax LlentpambHoro Ka3saxctanHa tameHckHe OT- 
JOKCHHA MpPeACTAaBJIEHb! TJIaBHbIM O6pa30M KapOoHaTHbIMH noposamu. Momt- 
HOCTb Ppa3JIHGHBIX pa3spe30B H3MeHsAeTCA OT 100 Zo 1500 M (?). 

Takum o6pa3om, B palone Oaccelina p. Beeyrst (f(OxkxHbI Yaytay) pa3sBur 
COKPalleHHbI paspes (PaMeHCKHX OTJOXKeHHH, OTMMYAOWIMHCA OT TMpOunx UB3- | 
BECTHBIX Pa3pe30B MpeoOaaHvHeM MeCTpOUBeTHOrO TeppHreHHOrO MaTepHasa. 
BpleseHHble aBTOPOM (aMeHCKHe OTJOXKeHHA XOPOMIO NOMaioTcA KapTHpoBa- 
HHIO HW BCera HMeIOT OTYETVIMBbIe PesKHe PpaHHIbl C MOACTHMAIONIMMH HU Mepe- 
KPbIBaIOWLHMH = TOJINLaMH. | 


TeonormueckHlt HHCTHTYT IJocrynuso 
AkajylemuH HayK CCCP 2 VII 1960 | 


UMTHPOBAHHAA JIMTEPATYPA 


1H. B. JiutTBuuospuy, M. B. MaptTiuosa, Cos. reon., COopx. 45, 1955, 
ctp. 78. *M. B. MapTsHosBa, Cos. reon., C6opH. 52, 1956, crp. 8b. 
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Horkuagn Akagemun nayr CCCP 
1961. Tom 137, Ne 2 


TEOXHMHA 
B. B. ABEPbEB, C. H. HABOKO u uaen-koppecnonnzent AH CCCP Bb. HW. NYA 


COBPEMEHHbIM THAPOTEPMAJIBHbIM METAMOP®n3M 
B OBJIACTAX AKTHBHOTO BY JIKAHH3MA 


Jina oOmactei akTHBHOrO ByJIKaHH3Ma XapakTepHO WIMpoKoe pasBuTHe rus- 
POTePMaJIBHBIX MPOleccoB, CileCTBHEM KOTOPbIX sIBJIAeTCA COBPeMeHHbIM THApoO- 
TEPMAaJIbHbIM MeTaMOp@u3M ByJIKAHOreHHbIX MOpOL. 

[apotepMaJbuble mpoleccbl BITHX OOacTax UpHypoyensi: 1) K anmapaTam 
BYJIKaHOB C COBPeMeHHbIM FrasonposnBwieHHemM (7); 2) K MecTaM pasrpy3KH r1yOuH- 
HbIX THAPOTepM, 4YaCTO Pa30OUeHHbIX C alllmapaTaMM BYJIKAaHOB. 

B HaCTOAMeH CTaTbe Mbl OCTAHOBHMCA Ha BTOPOM THIIe FHApoTepMaJbHOrO 
mpomecca. 

B mocJieqHHe Tosh Take MOULHbIe COBPeMeHHbIe MeCTOPOKAeHUA FHApOTepM, 
Kak Baitpaxet B Hopott Senanaun u Tlaywerckue Ha Kamuarke, paspefyrorTcs 
TyOOKMMH OypoBbIMH CKBaxKHHAaMH C WeJIbIO HX JHEpreTHyYeCKOTO HCHOIb30- 
Bana. BuaroflapA STOMY NOABHJIaCb BO3MOXHOCTh H3yYeHHA CTPyKTypbl o4a- 
FOB pasrpy3kH rHApotepM, HX XHMMYeCKOH ANdpepenuMalHH H ryOMHHOrO rHuy- 
poOTepMaJIbHOrO MeTaMopdu3ma Nopos. TusxpotepMbl yMOMAHYTbIX MecTOpo*Ke- 
HH MMeIoT GIM3KHi XMMHMYeCKHH CocTaB HM NpHHaqiexKaT K onpeseseHHOMY 
THMy: MHMHepasH3alua UX He Goulee 4 r/m, CocTaB HATPOBO-XJIOPpHAHbIM, OH 
OOoraleHbl KpeMHeEBOH HM OOpHOli KHCIOTaMH, COJepwKaT yruieKkucJoTy, Ccepo- 
BOJOpor HW asoT. Mx aHanoraMy ABJIAIOTCA WIMpOKO M3BeCTHbIe reH3epbl Kamuat- 
KH 4 Mcnangun, uctounuKu VMennoyctonckoro mapkKa HW pay Apyrux. Tem- 
Tlepatypa ruypotepM Ha riyOuHe COTeH MCTPOB AOCTHLAeT B OT MeJIDHBIX CIYUaAX, 
Kak, Hampumep, BHosoh Senanauu, 265°. Meramopdu3M ByJIKaHOreHHbIX M0- 
po Ha yNOMAHYTHIX MeCTOpO*KAeCHHAX HMeeT OJIM3KHH XapakTep H BbIpaxaer- 
CA B PeMbAMWNATH3aWMH, WeOHTH3aLMH M aprHuJJIMsalnu NOpos. 

M3naraemble cooOpaxKeHHA OCHOBAHbI Ha pe3yJIbTaTaX H3y4eHHA THApoTepM 
Tlayxxetckoro MecTtopomweHua Ha KamuatKe c y4eTOM JaHHbIX lO MecTOpoxKye- 
Huo Batipakett B Hospot SenaHaHH, KOTOpOe NOCeTHJI OAMH 3 aBTOPOB. 

IlayxeTcKHe rHypoTepMbl MpHypouenbl K TPOroBOH BakwHe C aMMIMTyLON 
onycKaHua cBpiiie 1000 M, 3anoJIHeHHOM ByJIKaHOKJIaCTHKOH BepXHeTpeTHUHO- 
weTBepTHuHOrO BO3pacTta. Ouar pa3srpy3KH THApoTepM HaXONTCA y NOAHOMKbA 
BYJIKAaHO-TeKTOHHYeCKOrO HOMHATHA KamOabHoro xpeOTa, BO3HHKUIero B 
lleHTpe Tpora B YeTBepTH4HOe BpeMA. C 9THM MOAHATHEM CBASbIBAeTCA HarpeB 
TOAZEMHBIX BOA HW OOoraljeHve HX IHAOTeHHBIMH 9KCra/AWHAMM. Ouar HarpeBa 

6lMKaliHe elicTByIoMlMe ByJIKaHbl — Komesepa u KamOaJibHblt — yyla- 
JIeHbI OT MeCTa pa3srpy3KH THApoTepM Ha PacCTOAHHe HeCKOJIbKHUX KHJIOMeTPOB. 
. Ilo ocHoBHbIM THHaMHYeCKHM NOKasaTeJIAM MayxKeTCKHe PHApPOTepMbl OTHO- 
CATCA K BOJaM apTesHancKoro Tuna. B riyOoKHXx 30Hax O4AroB pasrpy3KH rH- 
JPOTepMBI CyULeCTBYIOT TOJIbKO B KULKOL (hase, YTO OOYCMOBJeHO BbICOKMM MW1a- 
CTOBbIM JaBsieHvem. Tak, Ha I]ayxkeTCKOM MecTOpOxKJeHHH MAKCHMAaJIbHOM TeMMe- 
patype 190°, onpefenenHoit Ha rayOuHe 270 M, CooTBeTCTBYeT MacTOBOe aBuJe- 
Hie, paBHoe 28 aTmM., uTo Ha 15 aTM. BbIIle JaBJIeHHA HaCbINJeHHOrO Mapa, 
Buavanve Temnepatypbl Ha JBMxKeHHe FHpOTepM B TaKHX yCJIOBHAX CKa3pIBa- 
leTCA B CHMKeHHH BA3KOCTH B 10O—15 pa3 no CpaBHeHHIO C XOMOAHOK BOOK, 4TO 
SHadUTe/IbHO oOulerdaeT WUpKyJAWMIO TupoTepM No MopaM mopog. 
 Bosyelicrsue TemnepatypHoro (akTopa APKO MpOABAAeTCH IpH MpHOHxKe- 
|HHM THpoTepM K MoBepxHOCcTH Semu. B 9THX YCJIOBUAX B CBASH CO CHWKEHHEM 
Aapnenna MOyYaoT pasBuTMe Mpouleccal mapooOpasoBanuA. Cpequnii ypoBenb 
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napooOpasoBpannha Ha [layKeTcKoH TepMaJIbHOH WloulaqKe Haxogutca Ha 120 M 
HwKe WoBepxHocTH SemiH. Ha mecTtopoxjenuu Balipaxet, rae Temnepatypa 
jocturaet 265°, mapoo6pa30BaHHe MpoucxouT ele raiyOxKe — Ha 300 Mm UH 
donee. B KpPyNHbIX TpellHHax Map OOpasyeTCA 3HaYHTeJIbHO HMKEe cpesHero 
MOJIOMKeHHA YKA3aHHbIX YpoBHeH. Takum O6pa3om, B BepXHeH 30He O4ArOB pa3- 
rpy3KH ryOHHHbIX THApOTepM, M3MepAeMOH COTHAMH MeTPOB, HapaBHe C XKHJ- 
KOH BOOM CyiecTByeT TakxKe MapoBasa (asa. 

C oco6eHHOCTAMH JIHHAMHKH THApoTepM, OOyCJIOBJIeHHBIMA Mapoodpa3o- 
BaHHeM, TeCHO CBA3AHbI Ipoleccbl HX XHMHYeCKOH WuddepeHuNalHH H H3Me- 
HHUA IesIOUHOCTH — KHCuIoTHOCTH. B rary6oKHX 30HaxX O4AaroB pa3srpy3kH rHy- 
PpOTepMbl XapaKTepH3yIOTCA CAaOOKUCIIOH peakUMel. ITO OOycOBMeHO HaXOxX- 
J@HHeM B HX cocTaBe pacTBopeHHoro COe. Konmentpanua COz B ruypoTtepmax 
Ilayxetku u Balipakel JoctTuraet Ha rny6uHe 70 M 250 mr/a, YTO COOTBETCTBYeT 
~ pH 6. B 30He napoo6pa3soBanHa COez, a Takxe HeS wu Apyrve ra3bl NpakTH- 
YeCKH TOJIHOCTbIO TlepeXOAAT B MapoBylo (ba3y, HM pacTBopbl MpHoOperaroT ca- 
60 IWesouHOH xapaxtep (pH 8—9). Ilapopaa tba3a no xumMuyecKOMy cocTaBy 
Pe3KO OTJIH¥aeTCA OT HATPOBO-XJIOPHAHOK BOAbI, OT KOTOPOH OHA OTIeHNIAC, 
(ra61. 1). PactBopbi, oOpasylolivecaA B NMOBeEPXHOCTHOM 30He MPH KOHZeHCalHH 
mapa B XOjle XMMHYeCKOM IBOJIOWNH, CTAHOBATCA KHCJIbIMH, CyIeCTBeHHO CYJIb- 
(paTHBIMH, 3a C4UeT OKHCIeHHA CepoBosopora. 

TlapasmenbHO C H3MeHeEHHAMH XHMH3M4 B 30He NapooO6pa3s0BaHHA Mpoucxo- 
IMT peskoe MafleHHe TemMepaTypbl, KOTOPaA Mp BbIXOJe rHApoTepM Ha NoBepx- 
HOCTb CHHxKaeTca Mo 100°. Bcé Bmecte B3ATOe MO3BOUAeT BHIAeEHTb B OUAraX 
pasrpy3KH BbICOKOTeMMepaTYPHbIX THApOTepM TpH TepMOAHHAMHYeCKHe 30HHI, 
a HMeHHO: 30HY CylleCTBOBaHHA THIpOTepM B KHAKOH chase, 30Hy Napoobpa3o- 
BaHHA HM 30HY KOHJeHCalHH mapa. Kaka 3 BbIeJICHHBIX 30H, KaK OblJIO NOKa- 
3aHO Bbillie, XapakTepH3yeTcA CrelMpHyecKHMH THAPOXHMH4YeCKHMH YepTaMH, 

M3meHeHve KHCJIOTHOCTH — ULeIONHOCTH THApOoTepM HW AUX CocTaBa, ABJIAIO- 
mueeca (PyHKUHeli TvIyOMHHOCTH, OMpefeseT BePTHKaIbHy!O MeTAaCOMaTH4e- 
CKYIO 30HAIbHOCTb B MeTaMOpdH3Me NOpoOA, a peskoe pa3sH4He B COCTAaBe BOJIbI 
HW KOHJeHCaTa Mapa — cnelMpH4HOCTh MHHepasooOpa3soBanua. Ilo xapaxktepy | 
H3MCHeCHHH B MOposqaxX HaMedalOTCH TPH 30HbI — aprHJIMHTOBas, WeoOHTOBAS | 
H TIPOMMIHTOBaA, B OOULeEM COBMaaollve C TepMOJHHAaMH4YeCKHMH 30HAMH. 

Ilo qaHHbIM GypeHua, Ha IlayxKeTcKoM MecTOpoxKJeHHH THApOTepMaJIbHOMY | 
MeTaMOpH3My MOABeprsuch Tydbl LauHTOB HW aHJe3HTOB, HMerIOUIHe pa3H4HyI0 
CTpyKTypy H rpaHysomeTpHyueckHi cocTasB. Han6omee HHTeHCHBHOe MHHepa-| 
oo6pa30BaHve pa3BHBaeTCA B MOPHCTHIX JHTOKMAacTMYecKHX Tydax. B muort- 
HbIX KPHCTasIOKMaCTH4YeCKUX Tyax alluTa HOBOOOpas0BaHHe MHHepaJIOB He- 
3HAYHTeJIBHO H pa3BHTO TIpeHMYyeCTBeEHHO MO TpellMHKaM H B MycTOTaXx. 

Camas BepXHAA — 30Ha AaprHJIM3alHH — HMeeT MOMIHOCTS OKOJIO 3 M. Ha 
MIOBEPXHOCTH OOpa3syloTCA KpacHble TIMHbI, COCTOAMMe H3 KaOJIMHHTa WM JIMMO- 
HHTAa, MO HAMM rosyOble PIHHbI, OOorallleHHble cyIbPpuaMu wesesa. B o60nx 
clyuadX YaCTO COXpaHAeTCA CTPyKTypa NepBoHayabHON moposH. Apruqwiu3sa- 
IHA MOPOA MPOMCXOANT MOM BO3AeHCTBHEM KHCJILIX KOHJCHCAalHOHHBIX CyIb(at- 
HbIX PaCTBOPOB H BbipaxKaeTCAH B HHTCHCHBHOM KHCJIOTHOM BBILeauMBaHHH Cc 
BLIHOCOM H3 moposbt Na, K, Ca u Mg u KonweHTpanu B Hel Al u Fe. Bepxunit 
TOpH30HT rvIMH OOoramleH Ti H Mn, HaxkHuH — HecKosbKO Mg, BeposTHO 3a 
cueT IIpHMeCH K KaOJIMHHTY MOHTMOPHJIJIOHMTA. 

B 30He neomHTH3annu (30—250 mM) uIMpoKoe pa3BHTHe HMeloT JIOMOHTHT H 
alyJIap WH MeHbIllee — KaJIbILHT, XJIOPHT H runc. OcHoBHad Macca MHHepaJOB 
pasBuBaetca no wementy. I]narMoksia3 “waCTHYHO 3amelllaeTcH allyiApoM, B 
Sombie YacTH OcTaBadch cBexUM. IIpH alyapusalun miarMoKsa3a oOpa3sy- 
eTCH KaJIbUMT. TemaTHT B 30HE IWeOJIMTH3aALHMM 3aMeleH MYLIKETOBHTOM, OJHO- 
Bp€MeHHO C 9STHM _ mMepeotmaraetcad MarneTHT. Ilo nepudepuu s3epen 
WJIbMeHHTa pa3BHBaeTCaA weHKOKCeH; MHpuT pefok. LleomuTH3ayHaA Ha Yuly- 
OuHax 30—250 M mponcxofNT NOX BOSTeHCTBMeM OlleayeHHbIX B pe3yJIbTaTe 
TapooOpasoBaHHA HATPOBO-XJIOPHAHLIX pacTBOpoB c TemmepatypoH 100—190°. 

IIpu o6pa30BaHHH eOMMTOB XMMMYeCKOe H3MeHeEHHe MOPOAbI BeCbMa He3Ha- 
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IMTe/IbHO C MPHBHOCOM B OCHOBHOM BoJbI. Kasivepbiii Meracomato3 (K2O B 43Me- 
deHHOK Mopogze 10 5% Bmecto 1% B cBexkeli) c OOpa3oBanHem alysaApa BO3HH- 
<aeT B HHTepBaie 150—30 M, re mpoucxo_uT pesKoe nayeHHe TemmlepaTyppbl 
c 190 go 120°) omenauenubrx pactBopos. MuTencusnocth o6oralleHHa mopoy 
aJIM€M CTOMT B OOPaTHOH 3aBHCHMOCTH OT T1yOHMHHOCTH M TemnmepaTypHl. 
Anynapusauua marvoKsiasa BMecTo abOuTH3aun Ha [layxerKe BbI3Ba- 
1a, BEPOATHO, Oosee CHJIbHbIM MOHMKEHHeM PaCTBOPHMOCTH XJOpHa KaIHA 
10 CpaBHeEHHIO C XJIOPHJOM HaTpHA pM MaleHHu TemMepatyppl pacTBopa, 4TO 
THOCHTeJIbHO NOBbIMaeT KOSpPHUMeHT akTHBHOCTH KasMa (‘). 
_ C ray6unsr 240 m KouuyecTBo JOMOHTHTa yMeHbIaeTCH, MOUTH HC4esaeT 
UlyIAp, WIMpoKoe pa3sBuTHe MpHoOperaeT XJOpUT H KaJbILMT HM cnopagsMuecKH 
TpewaoTeA THApOCOAbI, FHMC, WeouMTbI, xasueqon. Bo sceli 30He pe3Ko 
;03PacTaeT KOJIMYeCTBO MIHpHTa, TeMaTHT 3aMelleH MYLIKeTOBHTOM, HJIbMeHUT 
alleO JeHKOKCeHH3HpoBaH; HaO/NOMaloTCsA HOBOOOpas0BaHHA aHaTa3sa, Opy- 
es M pee pyTHia. [lopogbl mpnoOperaiwrT 3eeHoBaTblii oTTeHOK. TaKoi 
apakTep COBpeMeHHOrO THApoTepMaybuoro MeTamopdu3mMa Mbl ompesemaem 
4 MIPOMMMIHTH3 allH1o. 
. Ha Tayxetke B KaxKJOM «HTOMOrHYeCKOM KOMMJeKCe MpomHJIMTH3a- 
[MA UMeeT CBOH OCOGeHHOCTH (cM. TAO. 2). JTomy cmocoGcTByeT TakKxKe HEKOTO- 
joe H3MeHeHHe B XHMMYeCKOM cocTaBe rHpoTepM B Tvly6OKHX 30Hax (cM. 
a6. 1). B wenom xe nmponuauTH3anua Ha rayOuue 250—800 m mpoteKaet 
IO, BO3MeHCTBHeM ca0OKHCIBIX (pH ~6) x0pHHbIxX BO C HeOOJIbINMM KOJIN- 
leCTBOM CyJIb*paToB, coslep2xKauux B pacTBope COx u HeS uw uMeromlHyx Temnepa- 
rypy 150—190°. 
j 


joctan BOMbl H KOHJIeHCaTa C Pa3JIMUHbIX PyOHH CKBaxKHHbI Ha TlayxeTCKoM MecTropoxKeHHH 
(B PpaMMax Ha JIMTp) 


‘ta ovr t 


Tlopepx- 


|, HOCTb, Tay6. 120—132 m Tay6. 300—400 m angt 1¥8: 
NOpoBplli a= = 300—800 M, 
pacTBop Bona | KOHJICEHC. Bova | KOHJeHC. Boyla 
| | 
0, 0016 | 
ae 0007 60,0100 0, 9007 0, 0030 0, 0007 
0,0351 0,9766 0, 0229 | 06,9398 00200 0, 8326 
0,3392 0, 0532 0,0040 | 0,1192 0,0012 0,1578 
0,0567 00049 0, 0042 | 06,0070 | = 0, 0046 
Ou- MHH. = es zs ss 27 
-_ | = 
1, 0854 0,0411 leet GBT Ohl 0,0242 0, 9957 
41,0500 1,5400 0,0420 | 14,4700 0,0158 1, 2806 
8, 1600 0,0550 0,0122 | 0,1642 0,0048 0,3629 
iM 0, 0180 0 ,0366 | 0,0124 0, 0237 0,0134 
— 0,0244 = | 0,0708 0, 0060 0,0201 
4 Ne nee we ee 
9,6410 1,6370 0, 0908 eg gh! 0,0503 1,6770 
0,4200 06,1377 0, 0021 0,1703 60,0015 0,1474 
0,0066 0,1450 Her 0, 1265 He orn. 0, 1107 
— Her 0,0248 as) a ae 
= : 
eae iver 2,9000 0,13 3, 0766 0,0760 2,9308 
4 Dd 
Ss A ig ss¢ HC Cly,5: HCO 
ckaa dop- M SO, M (i A. Clj.*H o fs Ch, Nee 39 25.) May = Clay 
| i 29 7 13 , 4 2) a ae ae 
pela ROP tr Mags NayNH” Naga Nay7NH (Na+ K)s 
pH 4,97 8,1 6,0 = oa = 


B XHMH4¥eCKOM OTHOMICHHH B MpOMHINTOBOM 30He MpOHCXOAMT pe3sKoe o60- 
eHHe MOpok cepot, yrieKHcIOTOH H BOJOH M JOKaJIbHOe — KpeMHHem, 
JIbIMeM HW 2KeJIe3OM. 
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Ha  mectopoxyennn BaiipaKert rHpoTepMasbHoe MHHepas106pa 
30BaHHe uMeeT oTIHUHBIe oT IlayweTKH YepTbl. CBepxy BHH3 cvlexyto 
MOPJe€HHT, JIOMOHTHT, BalipakHT (KaJIbILHeBbIH aHanor aHaJIbILMMa), aJIbOUT 
KaJIbIMTOM MO Wiarwoksa3y, ayJiap WH B OCHOBaHHH 30HbI — PHApOcuro sl 
O6pa3onanHe afysnpa B Hopot SenaHHu UMeeT 3HAYHTeIbHO OovIbUlee PasBH 
Tue, vem Ha IlayxeTKe, H npHypoyeHo K 6d6nbuiMM Tty6HHam (210—270 m) 
rae Temnepatypa gocturaet 200—213°; 970 o6ycoBeHO Oouee ry6oKU 
napooOpa3s0BaHhemM. 

Ta6Oanuna 2 


CoctaB rHApOTepMaJIbHO H3MeHeHHbIX NOpO Ha Ilay#eTCKOM M€CTOPOX JlCHHH 


| 
KKOMNOHEHTBI | 1 2 3 | £ 5 
Y | 

SiO, | 38,00 60,89 58, 96 | 51,30 63,20 
LON 1,32 0,67 0,84 | 0,93 0,56 
Al,Oy 32,30 15,44 16,46 15,38 15,907 
Fe,0, 13,13 2a3 2,10 5,00 2,27 
FeO 0,55 o. 52 2,54 4,60 1,63 
MnO 0,78 0,09 0,14 — 0,15 
MgO 0,415 1,83 2,45 2,50 3,70 
CaO - 0,94 4,33 Orie 6,12 5,03 

Na.O 0,17 | 2,06 2,50 1,10 4,Al 
K,O | 0,12 | 4,55 1,99 Fe 2,45 

P.O; — Her 0,415 i 0,44 
HO 1 42.43 0,64 0,84 0,30 0,10 
H,O0+ ded 5 ba 5,18 6,03 1,26 
CO, — 0,17 0,10 290 0,30 
Ss 0,415 0,30 0,15 2,04 0,13 

H,SO, 0,38 = = = — 
CYMME +. «oy Kae ok 100,12 | 100,02 | 100,14 99.88 100,68 

J — Jlopepxuoctb 3eMJH; KAO HHHT H3 SOHDI aprususawHH; anaduTHK — E. Tl. Pa6uyKkuua. 
2— uyTepBpas 45 — 47 mM; Tyd AawutTa c HOBOOGpasOBAHHAMH AVANpPa H AOMOHTHTA H3 BepxHeli 30 


Hbl LCEOTHTH3AWHH; aHadHTHK -— B. I]. Duman. 

3 — wuTepBan 225 — 234 mM; Ty ZauuTa Cc NOBOOOpPa3sOBaHHeM JIOMOHTHTa H3 HHRHEH 3OHbI WeOHTH 
3auHH; avanHTHK—B. I]. Duman. 

4— unTepBas 317 — 325 M; Ty akResHTa C HOBOOOpa3s0BaHHAMHU XMOPHTa, KaIbUHTAa H NHPHTa H 
BepxXHel 30HbI NPONHAHTHSAWHH; aHawHTHK —E. I], Ps6uukuna. 

5 — unTepBas 382 — 390 mM; KpHcTanqoKacTHYUeCKHH Tyd Mauuia, NOTHbIN, C1a60 H3MCHEHHBI C HO 
BoOOpa30BaHHAMH B MYCTOTAX XJIOPHTA, KaJbUUTA, WeEOMHTOB; aHasmuTHK — B. Il. Suman. 

6 — uutepsBan 624 — 630 M; Ty auHZesuTa c HOBOOGpPasOBaHHAMH XJIOPHTA, KAIbUNTA, PuApocmog, 
NHPHTa H3 HHKHeH 3OHbI NPONHJINTHSaILHH. 

OnucaHHbli BbILWe rHIPOTepMaJIbHbIt MeTaMOpdu3M B OOaCTAX COBpeMeH 
HOrO BYJIKaHH3Ma, CXOJIHbIH C OKOJIOP YAHbIM MeTaMOp@H3MOM BY JIKa@HH4eCKHX 
TOJIUL B TpaHcHIbBaHHH, Sakapnatbe HW [pyrHx ByJIKaHHYeCKHX paionax 
IIPOABJIAIOULHHCA B NpOMHJINTH3aWHH, WeOJIHTH3aMHH, ayJIAPH3aWHH H apruil 
JIH3 ally, MpOTeKaeT B MeCTaX Pa3rPYy3KH NOA3CMHbIX BO, AKTHBH3SHPOBAaHHbl 
BbICOKHM HarpeBOM H PpacTBOpeHHeM SHAOTCHHbIX 9KCravl ALLHH, B OOULEM BeCbM 
He€3HaYHTeJIbBHOH MHHepalH3alHH (0 0,4%) c ra3amu COez, HeS u op. 

B cBa3H c T€M 4TO OYArH Pad3rpy3kKH Tul yOHHHbIX rHApOTepM HaxoxATCHA 
3SHaAYHTeJIBHOM yAaJleHHH OT OUAPOB HX HarpeBa (uTO 3aBHCHT OT FHAporeoJio 
rHYeCKHX yCJIOBHh), cbopMalluu THAPOTepMaJIbHO HU3MeCHEHHbIX NOpPOA MOry 
ObITb TEPppHTOPHaJIbHO pa306lleHHbIMH Cc alilapaTamMu BYJIK@HOB. 

IlpHypoueHHocTb rHApOTepM K TPOFOBbIM BIlaHHaM, 3aNOJIHCHHbIM B JVI 
TeJIbHOe TeoJIOrTHyYecKoe BpeMA BYyJIKAHOKJIaCTHKOH, O6yCJIOBJIMBaeT OOJIbLUH 
MOULHOCTH rHApOTepMaJIbHO H3MCHEHHbIX NOpod. O6orauleHHe rHApoTepmM cepo- 
BOJOPOJLOM o6ecneyHBaeT BbICaaKHBaHHe H3 cabo KOHICHTPHPOBaHHbIX PaCTBO 
POB CY JIbDHLOB (e o6oralileHHem MMH PHAPOTepMaJIbHO H3MCHEHHbIX TOPO]. 


Jla6opatopua ByKaHoulorHH TlocrynHio 
AkajlemHH Hayk CCCP 26 XI 1960 


IHMTHPOBAHHAS! JIMNTEPATYPA 


‘il. C. Kopxuuekuit, JAH, 133, 1194 (1960). 2C. H. Ha6oxKxo, Tp. Jla6 
ByiKaHolorux AH CCCP, B. 16 (1959). 4 
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/loknxayesr Akagemun nayk CCCP 
1961, Tom 137, Ne 2 


TFEOXHMHA 


B. 3. ®YPCOB 


NOWCKH CJIEMbIX CBHHILOBO-ILHHKOBbIX MECTOPO)KIEHHH 
MO OPEOJIAM PACCEAHHS PTYTH 


(IT pedcmaeaeno axademukom JI, C. Kopxcuncrum 6 VII 1960) 


B 1955—1956 u B 1959rr. Hamu 0 HHMIHaTHBe A.IT. Conopona Obls0 npoBexe- 
HO H3y4eHHe OpeOJIOB pacceAHHA PTYTH Hal KPyNHbIMH CJIeMbIMH 3aJle%KaMH Me- 
cTopoxyenua Auncai (Typsan), Haxogsmerocs B xp. Kapatray, na Tepputropun 
fOxwkHOo-Kasaxctanckoli 061. KasCCP. 

Bce pyfHble 3atexH AuHcaiickoro MeCTOpOxKAeHHH ABIAIOTCA CuJIeMbI- 
MH * HW 3auleraioT Ha rviyOune oT 10 70 430 MB H3BeCTHAKAaX HM OJIOMUTAX HH>KHETO 
KapOoHa. SalexKH MecTOpoxKie- 

HHA, COMKeHHbIe arperaTHBHbIMH ti, 

PYaMH, KOHTPOJIMpyloTcA cuOxK- ‘a 

HOH CHCTeMOH CeKYILHX H MexK- pe mi pha ar 
M1@CTOBbIX TPeluLHH. 

TeopeTHyeckoH mpenocblikoit 
HCCJIeOBaHHH ABHJIHCb TepMO/JH- 
HaMHYeCKHe CBOHCTBA PTYTH, B CH= 
Ty KOTOPbIX Mapbl ee OO aaioT 
OueHb BbICOKOH YyIpyrocTbio m0 


Puc. 1. CogepxkaHne pTyTH H CBHHILa 
Hak PYHBIMH 3aexKamu. / — u3BecT- 


Hakh BeabMa3apcKkoro ropH30Hta eae 
2 — u3BecTHaAKH PyyHHuHoro u TypmaH- 
¢Koro TOpH3oHTa Se 3 — O.IOMH- 
, — 

tet Mckpucroro ropusonta ch Se ae 
cyabpusnaa pyga; 5— TekToHHyecKHe 
TpeulHHBI; 6 —cofepwKanue Hg u Pb 
B KOPeHHbIX Mopojtax; 7 — cojepxKaHHe 

Hg u Pb B 23m0BHO-7e10BHH 


cpaBHeHMio Cc CoeHHeHHAMH CBHHIa HM WwHHKa. Tlostomy Mpa TrHApo- 
TEPMAJIbHBIX Mpolleccax Mapbl PTYTH, OOaaA OO/IbUIOM MOABHAKHOCTbIO, MOTI 
-YXOJHTb MO TpelHHaM ayleKO OT MECT JIOKAJIH3aILHH CBHHILOBO-IMHKOBBIX py, 
oOpasy BOKpyr HUX Govlee WIMpOKMe OpedwIbl PTYTH, YEM OpPeONbI CBHHIA H 
‘uuuka. A. A. Caykos nepsbiii yKa3aJI Ha BO3MOXHOCTh TakOrO ABJeHHA (*). 

' Teoxumueckte Ha6J0eHHA MpOBOLMJIMCb, BOCHOBHOM, I10 CeTH 25° 104 =* 
Hal culeqyioulumu 3anexamu Auncas: OcnosxHoit, 16- 26-H, HW 28-H 1oxKHDIMH, 
93-ii cepepHoli H Benbyyprencaiickolt (cerb 50 x20 M). : 
| TIpo6t oT6upasuch H3 KOPeHHBbIX H PbIXJIBIX OTJOXEHHH, MOULHOCTD PbIX- 
“abiX He mpeppiuasa 0,4 M. CnekTpaJibHblit anasiu3 MpoBosMca M. B. Boo- 
posoii uv MH. M. Pa6unosny c uyscrsuTesbHocTbio | — 3-10°°% no MeToguKe, 
Tipeaiowennoli E. A. Cepreespim u A. II. Cremanospin (°). 

_ @Monosple cosepxKantaA PTyTH, KaK MOKasaJM HCCeLOBaHHA, JlexKAaT 3a Hpe- 
e1aMH YYBCTBUTeE_HOCTH aHaJIM3a, MO9TOMY BCe Cly4aH (pPHKCHpOBaHHA PTYTH 


- * Ucxstovasa Ba HeOobUIHX BbIXoa OcHosHOl 3a1exKH B rlyOOKHX OBparax. 
_ ** Tp mpH6HKeHHH K 3alexKam iar oTOopa uacTo Cryllaca To 5M. 


a 
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PpaCCMaTPHBaJIMCb B Ka4¥ecTBe TeOXHMHMYCCKHX. aHOMAJIMii, Sa aHOMa/IbHOe 
coJep2KaHHe CBHHILa B 9/IOBHO-eJ1OBHM MH B KOPCHHBIX Mopodax MeCTOpOKAeHHA, 
#14 OCHOBAHHH MHOFOKpaTHBIX HCC1eqoBaHHit, Opiia mpuHata 0,01 %. 


cE 
50 pd 7 150 p59 50 150 
: 1 
40 P40 +40 +40 40 140 40 +40 
aa 
10. 
30 «$30 430 lao 1) 13a oO wT 4 
\ 


20 +20 


. i it oe we ee ee 

eo ge eee, Oe al! 

) = 0 40 80m 
Cc) fy Be ey Cs fs, a 


Puc. 2. Opeom paccesuua ptytTa beapazypreiickon saslexlo. 1 — H3- 

BecTHAKH BesabMa3apcKoro PrOpH3oHTa ch~4 2 — nocaolinas JLOJIOMHTH - 

3alHA; 3 —MpOeKUHA 3a7eKH Ha NOBepXHOcTb; 4— CKBaxKHHbI; 5 — TOU- 

KH oT6opa T1po6 B KOpeHHBIX Mopomax; 6 — opeon paccesHHA pTYTH B 

{—3-10-§ % B KOpeHHBIX mopogax 

PesysbTaTbl TMpOBeeHHBIX HUCCIefOBaHHH, CBeseHHbIe B Tad. | Hu 4ac- 
THYHO MIPOMsMOCTpHpoBaHHble puc. 1—3, noKasbiBaloT HasMUNe WIMpOKHX ope- 
OJIOB pacceHHuxt PTyTH Hay BCeMH HCCJICENOBAaHHbIMH 3aJIexK aM MeCTOPOxK- 
JeHHA. CpeazHHe coflepxaHHA PTyTH B opeowlax Hajl 3aJICE9KAMH H3SMCHAIOTCA OT | 
3 no 8 -10-°%, maxcumaabubie — oT 30 Jo 50 -10°*%. 


P26 tiwm'a ct 


CratTucTHueckas XapdKTepHCTHKa OpeOVIOB pacceAHHS PTYTH H CBHHIa Hal CIeENbIMH 
3anexkamu Auncas 


} | BeposTHoctb 
BcTpeuH, % 
NoNo S; | Ss O6bext onpo- | Uncao 
1.0. Sanexu | h, M ems PUTER 6oBaHHA npo6 
| | 1 cBHHenN, 
| PTYTb aHOM. 
3Hau 
4 -| Ocuosxas » +} 1090 14'°3,5 | 4,5 “a 325 | 80 55 
' m0 350 46 64 
2 | 16-5 towHas : 340—400 y2 2 a 300 70 32 
| i i ee 350 0 38 
3 | 26—28-s 1oxubre | HOO—290 7 12. Bia ee 307 77 23 
ve | hattg 450 | 0 | 30 
4 23-a cepepHan | /* | 240—350 Oe5 14 a) 003: 3 814 4 
; | 6 656. TD 41 
5 Benbayprencaiickaa |120—180 | 0 a 130 By 0 
' €) ea 6 800 0 0 
6 330 5D 15 
seen 7] .£ 8 Wiliams. 1/4551 


oi" BRB eer, oe RO 4 
_Upumevyanua. I.. h—nuteppaa rayOQun 3aneranug Bepxneii KpomKu pyg; S —naomagp ro- 
PHSONTAI_HON npoekuHH sasexu, S,;—mioulaqb opeona cBuHuAa, S,;—Nvomaqb Opeona pTyTH. 
If. a— OokoBbie nopogbl pyAubIX Te, NOBepxXHOcTb; 6 — 3/IOBHO-jeTIOBHI Hay 3aeKBIO; ¢ — GOKOREIE 
MOPOTb PYAHbIX Fe, CKBAKHH. : WORD fy Cn # : : : 
fa F SHI 748 i i f 
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Opeoubl paccetHH4A PTYTH NO KOpeHHbIM NoposaM |HaMHOrO HpeBoCcXOgAT 
MOULaAb OPeOJIOB CBHHILAa B KOPeHHbIX H 9JJIOBHOJeIOBHaJIbHBIX OTJIO*KeHH- 
ax *. BepOsATHOCTh BCTpeyH pTyTH Hal 3aexKaMH 3HauHTeENbHO BBILe Be- 
POATHOCTH BCTpe4YH AaHOMAJIbHBIX COJepxKaHHii CBHHUAa (Ta6n. 1). Oco6enHo 
3TO XapakTepHO Aad 23-H CeBepHOl sanexKH, Pe MIOuatb opeooB pTyTH 
B 11 pas Ooubue Mowat OpeoI0B CBHH- 
wa. K ToMy %e Ha 3HauvTebHOM uacTH = ©6607 = E80 
Mpopuieh ITOH 3alexKH Opeobl CBHHILA He 
HaOslofaroTes (pc. |). 

Kak MpaBHilo, opeovIbl pacces HHA CBHH- 
Wa Ha 3ayleyxKaMH MMeIOT IIpepbiBHCTblii 
WM y3KOJIOK@JIbHBIM XapakTep, B TO BpemsA 
KaK OpeOIbl PTYTH BbIPaKalOTCA MOUTH 
OJHUM Hepa3pbIBHbIM KOHTYPpOM JIA He- 
CKOJIBKUX OJIM3J1e*KaLLUX 3aslexKel (puc. | ) 
_ Opeosbi pacceaHua pTyTH B 3J1IOBHO-Je- 
JHOBHH Hal PyHbIMH TelaMH duKCHpyior- 
CA B He€3HAYHTeEJIBHBIX KOJIHUeCTBAX, TO, 
BO3MOXKHO, OODACHAETCA BOSTOHKOH pTyTH 
B aTmociepy BCJIeqCTBHe ee BbICOKOH JIeTy- 
yecTH. 


Puce. 3. Cogepxkanne pTyTH H CBHHIla 10 CKBa- 
%KuHaM. J — u3BectHaku BewbmMa3apcKoro ropu- 


6 


30HTAa Gua 2 — u3BecTHaku Pyguuunoro u Typ- 
JaHCKOrO FOpH30HTa Ch; 3—nonomuTEI Hcxkpu- 
cToro ropH30HTa eionhs 4— uspectuaku Basanb- 


HOrO FOpH3OHTAa ot 5 — OKHCJICHHaA CBHH- 
lopas pyfa; 6—coyepxanue prytu (1 cm: 
=5-10-°%); 7—cogepskaHne cBHHIa (1 cM 
= 2.102%) 


li | 


_ Oco6piii mpakTHuecKHH MHTepec MpHoOperaioT pe3yibTaTbl TeOXHMHYeCKOl 
CbeMKH Hal bebayprencaickol 3aiexKb10, re BbIABJIEH LIMPOKHH Opeou pac- 
cCeAHHA pTYTH** pH OTCYTCTBHH Oped/loB paccesHua CBHHLA (pHe. 2). JloKa3a- 
TeJIbCTBOM OTCYTCTBHA OPeOJIOB CBHHIa Hay 3aslexKbio C NOBEPXHOCTH CJTYKUT 
GONbIIOe KOMHYECTBO MpOaHaJIM3HPOBAaHHbIX TpOO 3 SJIOBHO-eMIOBHA WH KOpeH- 
BHIX MOpPOA, B KOTOPHIX COfepKaHHe CBHHIa He mpeppunaio 3—4-10-2%, ure 
ABJIAeTCA (OHOM AVIA TEOXHMHMYECKHX YCJIOBHH MecTopomeHHA. Merasiomer- 
pHueckou cbemKoH 1953 r., mpoBemeHHOH mo ceTH 25% 10 M, Ha 9TOM yuacTKe 
OplIM TakxKe yCTaHOBJIeHbI JIMIIb POHOBbIe cOsepxKaHHA CBHHIA ***, 

' Awnasu3 mpo6 KepHa CKBaxKHH, PaCMOJIO*KeHHbIX B 30HE PYAHOH 3a7eKH Bebe 
yprencait, noATBepKlaeT HaIMune OPpeOJIOB PTYTH, KOTOPbIe pacripocTpaHsioTes+ 
BbIIe MO BEPpTHKaJIH OT PyAHOFO Tesla, YeEM OpeOJIbI CBHHWLA (pH. 3). 

' OfcyTcTBHe OpeosOB CBHHIa Hal 3a1@xKbIO OObACHAETCA, I10-BHAMMOMY, TeM, 
YTO COCEMHHEHHA CBHHIla HE CMOPIH MpOJBHHYTbCA BBepX MO COBPeMeHHO! no- 
BePXHOCTH MPH THApPOTepMaJIbHOM JeATeJIbHOCTH B CHJIy HEMOCTATOUHOH TeKTO- 
HHYeCKOM TPeULHHOBATOCTH [lepeKPbIBaIOWIHX NOpod; Mapbl Ke PTyTH, O6anast 


* T]nomagb opeotos CBHHUA B KOpeHHbIX MOpOMaX Ha 3alexKaMM PaBHa HIM HEMHOFO MeHb- 
|e TWIOWLaqH OpeOJIOB CBHHILA B 9JIOBHO-em0BHH. Opeouibl pacceAHHA WHHKa MO MIoUWanH pacnpo. 
CTpaveHHaA HMeIOT NOAYHHeHHOe 3HaueHHe. 

| ** SanepHOBaHHOCTh He NO3SBONHJIa TOUHO OKOHTYPHTb OpeOdl pacceAHHA PTYTH B KOpeHHbIX 
‘nopogax. B 9m0BHO-ZemNOBHH PTyTb He ycTaHOBJIeHa. 

*** Zanexkb oTkpbita B 1959 r. nnn mpopusbHom OypenuH AuncaiicKxoh PPI]. Orcyrersue 
OpeoOB CBAHUA Hal 3a/lexKbIO qBHIOCh OCHOBHOM MpHYHHO!! nponycKa ee npH reousnueckok 
epemKe 1953 r. (3). 


| 443 
; 


OouIbleH YMpyrocTbiO, JOCTHIJIH COBpeMeHHOH MOBepXHOCTH MpH Tex 2%Ke TeK- 
TOHHYeCKHX YCJIOBHAX. i 

Takum 06pa3oM, HCNOb30BaHHe OpeoJIOB pacceAHHA PTYTH CMocobHO Cytle- 
CTBCHHO YBeJIMYHTb 9qXPeKTHBHOCTh H TyIYOHHHOCTb TeOXHMMYeCKHX MOMCKOB 
CJI€MbIX CBHHILOBO-IMHKOBBIX, 4a BO3MO?KHO, H JpyrHX MeCTOPOKeHHH IBeETHBIX 
MeTaJJIOB THApoTepMaJIbHOrO THMAa. 

BaxkHoe lpakTHyecKoe H MpHHUHMHaIbHOe 3HaYeHHe HMeeT TBEPAO YCTAaHO- 
BJICHHBIM (aKT HaJIHYHA OpeOOB pacceAHHA PTYTH Hall CJIENbIMH CBHHILOBO- 
WHMHKOBbIMA PYJHbIMH TeJlaMH MPH MOMHOM OTCYTCTBHH oOpeoJlIOB paccesxHHa 
CBHHILA. 


Ka3axckHi reobu3nyecKnli Tpect Toctynnaio 
3 VII 1960 


IHTHPOBAHHAS JINTEPATYPA 
1A. A. Cay kos, Teoxumua prytu, M., 1946. 2 E. A. Ceprees, A. IT) Cre- 


nm aHoB, O6mex onpitom, B. 2, JI., 1957. % A. Tl. Conosos, B. 3. Pypceos, Cos. 
reom., Ne 3 (1959). 
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Jloknagn Akanqemun Aaa Ky, CC.E.P, a 
1961. Tom 137, Ne 2 


OKEAHOJIOUH A 


A. Tl. KY3HELLOB 


MATEPHAJIbI NO 300PEOrPA®HH NPHKAMUATCKHX BO 
THXOrO OKEAHA H CEBEPHbIX KYPHJIbCKHX OCTPOBOB 


(IT pedcmaeaeno akademuxom E. H. Ilasaoecrum 19 1X 1960) 


Sooreorpaduyeckad MpHposa MopcKoH dayHbl IpHKaMYaTCKHX Bo THxoro 
KeaHa HW CeBepHbIX KypHIbCKHX OCTPOBOB JO CHX Mop H3y4eHa KpaiiHe HeO- 
TaTOuHO. B 300reorpaduyeckolt WHTepaType HMeeTCA BCerO JMIb OHA pabora 
»), B KOTOPOH STOT BOMpPoc ABJIAeTCA MpeMeTOM CHelHabHOrO OGCyKTeHHs. 
30 BCEX OCTAJIbHBIX padotax (1,?,°1!-18 yw ap.) on pemlaeTcA TOJbKO NONYyTHO, 
[pH yCTaHOBJIeHHH pani 300reorpaduyeckux o6acTei B MopsAX JLanbHero 
30CTOKa HJIM BO BCeli CeBepHOH YacTH THxoro OKeaHa B IleJIOM, IIpH4eM B OOuIb- 
IMHCTBE CJIYUaeB OH PaCCMATPHBAeTCA JIMUIb HA OCHOBAHHH aHaJH3a 300reorpa- 
MYECKOFO COCTABA HM PaCIIPOCTPaHeHHA OTECJIbHbIX PPI 2XHBOTHDIX. A MexKLy 
€M TOJIbKO aHaJIH3 M0 BO3MOXKHOCTH BCeX JIM OOJIbUIMHCTBA IIpeCTaBJICHHbIX 
(aye OCHOBHEIX Fpyll %KHBOTHBIX MOXKET JaTb HanOowee NOMHOe NpelcTaB- 
leHHe O 300reorpaduyeckon MpHpose OOuTaIoeli B TOM HJIH HHOM paiioue day- 
bl, O 300reorpaduyeckoH MpHHasexKHOCTH perHoua, 

B HacTosme padoTe MbI IpHBOAHM HeEKOTOpLle JaHHble O 300reorpacuyeckom 
ocTaBe H XapakTepe BepTHKaJIbHOrO pacipeseeHHA pas/IH4HbIX 300reorpadH- 
eCKHX py JOHHOK dayHbl — HanOoee BaxKHOrO (JIA pelleHHA BOMpoca 
| 300reorpaduyecKoH MpHHaIexKHOCTH paHOHa) KOMMOHeHTa BOCTOUHOKaMYAaT- 
KOH H CeBepOKYPHJIbCKOH (ayHbl. 

Ta pa6otst 6biIH HCNOMb30BaHbI KOJIMYeCTBEHHbIe MaTepHabl 10 OHHOU 
ayHe, coOpanupie Ha 246 cranuHsAx y Oeperos Bocrounoh KamuatKu WM CeBepHbIXx 
\YPHJIbCKHX OCTPOBOB BO BPeMA MWaBaHHH IKCMeAMUMOHHOrO CyHa «BUTASb» 

1949—1955 rr., a TakxKe 4"aCTHYHO MaTepHabl COBMeECTHOM SKCHEAMUMA 300- 
oruyeckoro uacrutyta AH CCCP u Kamuarcxoro oreseHua TuxookeaHcKoro 
HCTHTyTa pHlOHoro xo3AlicTBa HM OKeaHorpadun Ha p/T Wle6emb» (1954 r). 

Cy Mo NOwyYeHHBIM B pe3yJIbTaTe OOPpaOoTKH YKa3aHHbIxX MaTepHaJOB WaH- 
BIM, a TaKxKe MO JHTepaTypHbIM cBeseHHsAM (*,°), B COCTaBeE BOCTOUHOKaM4AaT- 
KOli H CeBePpOKYPHJbCKOM JOHHOM dayHb! HacunTEIBaeTcA OKONO 1000 BHyOB. 
13 HHX TobKO HeOobad uacTh (1O—12%) oTHOCHTCH K UHCJy MaCCOBbIXx 
“¥aCTO BCTpewalonLUXxca CbopM (PyKOBOAAUHe HM XapakTepHble BUAbI), COCTAB/IAIO- 
[MX OCHOBY BCel JOHHOM dbayHbI — ee OcHOBHOe AQpo. Ha Jovuo ston rpynni 
VOB NPHXOLUTCA Gonee 80% Bceli SHoMaccH! MOHHOM ayHbl. ITO OOcToOATeb- 
TBO MOSBOJIAeT, He 3aTParHBaA BeCb BHAOBOM COCTAB, HCMOJIb30BaTb AIA 300- 
eorpaduyecKoH xXapaKTepHCTHKH paloHa TOJIbKO 3TY KaYeCTBCHHO HeMHOFO- 
UCJIeHHY1I0, HO KosMYeCTBeHHO OOusIbHyIO rpynny BAgoB. IlocreqHAA mpeq- 
TaBeHa apKTHYeCKO-GopeasbHbIMH (30 BHO, HIM 48,3% OT UNCMa BULOB rpyri- 
bl PYKOBOMLAWUX H XApaKTePHbIX BHOB,), OopeasIbHbIMH (24 Bua, HH 38,8 % ) 
yOrpomuyecku-GopeasbHbiMu (2 BuAa, HIM 3,2%) HM BHaMH CO BCeCBETHBIM 
actipoctpanenuem (6 BuxoB, HH 9,7%) *. h 

Vs npapesenupix aHHbIX BUHO, 4TO JIA HCCIeOBaHHOrO PaHOHa B ilev1IOM 
apakTepHo mpeoGmaaHne XOJOMHOBOLHEIX APKTH4eCKO-OopeaMbHbIX BYOB 


* TIpu enenHn Ha 300reorpabHuecKHe KaTeropHi MbI HCXOJHH B OCHOBHOM M3 CHCTeMbI 
. II. Anmpuautena (1), HeCKOIbKO YMpocTHB ee. 
| 415 
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Hal, Goviee TenmsOJIOOUBbIMH OopeaJIbHBIMM BHAaMH. JlomMMHHpOBaHHe STOK rpynnpr 
COXpaHAeTCH He TOJIbKO B YHCe BHOB, HO H B HX KOJIMYeCTBEHHOM Pa3BHTHH, 
MIpH¥eM HanOoJlee CHJIbHO OHO BbIParKeHO B mpHOpexkHOli 30He Boctounol Kam- 
YaTKH, NOMBepxeHHOM HeMOcpeACTBeEHHOMY BJIMAHHIO XOJIOLHbIX Bo Kamuar- 
ckoro TeyeHHA. TOMbKO C OKEAHCKOM CTOPOHbI CeBepHbIX KypHJbCKHX OCTPOBoB, 
rye HavOoulee CHJIbHO CKA3bIBaeTCA BJIMAHHE TeMJIbIX THXOOKeaHCKHX BO], apK- 
THYeCKO-OOpeaIbHbiIe HU GopeasibHble BHAI MO/yyaIOT MpHMepHO OHHAKOBOe 
pasputve (cm. Ta6u. 1). 


1 & 


: TaOauna t 
Sooreorpaduyeckuit cocraB JOHHOM PayHbl (1O PyKOBOAAULMM H XapaKTepHBIM BHaM) paiio- 
Ha Bocrounoh Kamuatkn  ceBepHblIX KypHuibcKHX OCTPOBOB 
| Oxeanckaa cTopona OxorTomopcKad cTopo- 
Bocrounan KamuatKa cepepHbix KypuuibcKux] Ha ceBepHbIX Kyprab- 
Teorpaduuyueckan mpHuvay- ocTpoBos CKHX OCTpOBOB 
J@#KHOCTb BHJOB > mt 
al Pah xt f goeiea | ae Glee alo |e | 
=x, | 
1. ApktTuuecko-6opeaub- j 
Hble (OHHOJIAPHbIE B TOM F | 
uncle) 130} 51,7 |140,9] 66,4 | 23 | 48,8 |145, 5) 50,4 | 27 | 59,4 [143,01 56,1 | 
2. Bopeambupie 124) 41,3] 86,1] 40,6 | 20 | 42,5 (142, 4! 49,5 | 15 | 33,3 1420,4) 47,2 
Am@u60peaJbuble 8}13,8| 52,9) 25,0) 7| 14,8 |120,1) 41,6] 5/11,1} 42,5) 16,7 
Cepepotuxooxeanckue | 16 | 27,5] 33,2)15,6) 13} 27,7} 22,3) 7,9)410| 22,2) .77,9) 30,5 
3. Cy6rponnyecko-60- 
peaJIbuble Bae eee OQ ORAS Oe] ND eae Qe pee ee ah ln eee ae 
4. Bunbt co BCeCBeTHbIM 
pacnpocTrpaHeHueM | 5} 8,6) 44,5) 5,4) 4) 8,3)03,6) 1,2 | d)th et BiG 3,0 | 
| 
Beero .... . .|58/100,0/212,2)/100,0) 47 |100, 0/288, 2}100, 0) 45 {10,0 259 ,0/100,0 
TipuHmMew’anuve. a—4ncIO BHAOB; O -—NpolenT OT OOLero UHCNaA PYKOBOAHLLUX H XapakTephbl X 
BHAOB; @— HHJe€KC NMOTHOCTH; e— NpowenT OT Ob6usell CYMMbI HHACKCOB MAOTHOCTH PYKOBOAAWIHX H xA=| 


PpakTepHbIX BHAOB, 


Takoe COOTHOMIeHHe 300reorpadHyuecKHX Ppyiill AKHBOTHBIX B COCTABe BOCTOY- 
HOKaMUATCKOH H CEBEPOKYPHJIbCKOH JOHHOM (pPayHbl XOPOLWO CorsacyeTcA c oco- 
6€HHOCTAMH TeMMepaTypHOrO pexKHMa BO, AaHHoro paliona. Ilo K. A. Buxo- 
rpagosy (*), I. B. Yutaxosy (4), J]. A. Cmeranuny (?°), B. Kyxca (8), A. E. 
TamytHaopy (*) H Ap., MOBepXHOCTHbIe Bob B paloHe BoctounoHt KamuatKu 
H CeBepHBIX KypHJIbCKHX OCTPOBOB HMeIOT JIeTOM TeMMepaTypy, OObINHO He ripe- 
Bbillarouly1o 10°, oxlaxKaAcb B 3HMHee BPeMA LO HYyJIeBOH H axKe OTPHWaTeJIb- 
HOH Temiepatypbl. Ha rviyOnHe %e OKO0 200 M Temnepatypa Ooubulyio 4acTb 
BpeMeHH ylepxKHBaeTcaA Ha ypoBHe O—1°, npuuem y OeperoB BocTouHok Kam- 
4YaTKH H C OXOTOMOPCKOH CTOPOHbI ceBepHbIX KypHJIbCKHX OCTPOBOB NIpHAOHHbIEe 
POPH30HTbI HepeKO HMeIOT 3HMOH H B HavaJie BeECHbI ake OTPHLaTeJIbHYIO TeM- 
nepatypy. 

Bobi ¢ TAKHM TeMMepaTypHbIM pexkuMom IJ. IO. Limugr (1%) orHocu kK xo- 
JIOMHbIM WH OTYACTH Jlax%Ke K MAKCHMAJIbHO XOJIOLHBIM BOaM, BKJIOUaA MpHOpexk-~ 
Hyt0 30Hy BoctouwHo KamuaTKH HM cCeBepHbIX KypvuibCKHX OCTPOBOB B COCTaB 
XOJIOMHOBOLHOH CeBepOTHXOOKeaHCKOH NosoOsmacTH, KoTopas y IlImuzTa coorBeT- 
CTByeT CeBepo-OopeasIbHOH MogoOsacTH Apyrvx apropos. K unciy ceBepHbIx 
XOJIOMHOBOAHDIX PaHOHOB MaulHPuKO-OopeaJbHOH MoLoOsacTH oTHOCH BocTou- 
Hyto Kamuatky W mpusieratoulve K Heli OOmacru u B. H. Bpaxkxuuxos (’). 

BecbMa HHTepeCHbIM OKa3aJIOCb pactpesesleHHe yKa3aHHbIX BbIlIe 300reo- 
rpauyeckux Ppyni JOHHBIX %KHBOTHBIX NO BepTHKasH. J[Be OCHOBHbIe 300re0- 
rpapwyeckve rpyntibl %HBOTHbIX — apKTHYeCKO-GopeabHble UH GOopeasbHbIe 
BHJbl — HME€IOT IIPAMO MPOTHBONMOIORKHOeE pacnpeseseHne no r1yOHHaM. 

Kaan 43 9THX rpynl oOpasyer Mo Ba MaKCHMYyMa KOJIMY¥eCTBeEHHOrO pa3- 
BUTHA, MPHYPO4eHHbIX K OMpeeJeHHbIM ruyOuHaM. MakcHmMyMbl OopeasbHbix | 
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BYOB — K rayOuHam 0—100 4 250 — 500 m, makcumymbr apKTHyecko-Gopeavib- 
HbIX — K ryiyOuHam 100 — 250 u 500 — 1200 m. 

Bopeasbuble BUAbI ABJAIOTCA JOMHHUpyloule s0oreorpauuyeckoli rpyrnon 
Ha riyOuHax 0 — 100 Bo Bcem paiione u Ha ruyOunax 250 — 500 m B paifone 
ceBepHBIX KypHuibckux ocTposos. ApKTu4ecKo-GopeabHbie — Ha riyOuHax 
100—250 m B paiione cesepubix KypuapceKux ocrpospos u Ha rayOuHax 100— 
1200 m y Geperos Boctoynoii Kamyatku *. Bug cy6rponuyecko-Gopeasbubie 
MpHypoveHbl HCKIJIOYHTebHO K rayOuHam 250— 500 m (puc. 1). Us 6opeanp- 
HbIX BHLOB Ha rayOuHax 0 — 100 m npeoOnanator amduOopeabHbie BUI, Ha 
rayOuHax Oosee 250 mM — CeBepoTHxooKeaHckue. | 
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Puc. 1. Pacnpegenenne no BpeptHkasu (B mpowenTax OT CyMMBI 
HHJ€KCOB) pasHYHbIX 300reorpapuyeckHX pyri LOHHOH tbayHbi 
(pyKOBOAAUHe H XapakTepHbie BHA): J — y 6eperos Boctou- 
HOH Kamuatku, // — c OKeaHCKO cTOpoHbI ceBepHbIx KypHJb- 
CKHX ocTposos, /// — c OxOTOMOpCcKOH cTOpOHbI cepepHbIXx Ky- 
PHJIbCKHX OCTpoBOB. / — apKTH4eCKO-GopeasbHbIe BHAbI, 2 — 


Oopeabubie, 3 — cy6TponuuecKo-Gopeabuble, 4— BHbI CO 
BCECBETHBIM pacipocTpaHeHHem 


Yka3aHHbId XapakTep BepTHKaJIbHOrO paciipeseseHHA PayHbl OKASbIBaeTCA 

BOIHE OMpaBaHHbIM. Tak, mpeoOla_aHHe HM MaKCHMYMbI KOJIMYeCTBEHHOTO 
Da3BHTHA APKTHYeCKO-OOpeasJIbHbIX BHAOB Ha rayOuHax 100 — 250 u 500 — 
1200 mM o6baAcHAIOTCA TeM, 4TO 30eCb yep2KuBalOTCH HaHOoee HH3KHe MpHAOH- 
Hble TeMMepaTypbl: Ha riyOuHax 100 — 250 — Onus3kue k HyJIO, Ha riyOuHaXx 
Somee 500 mM — oKosIo 2 — 2,5°. Kak n3BecTHO, apKTHYeCKO-OopeaJIbHble BHAbI, 
XOTA H ABJIAIOTCA OCTATOUHO SBPHTeEPMHbIMU OpraHH3MaMH, TeM He MeHee Mped- 
IOUNTAIOT BCe Ke Oovlee HU3KYIO (OJIM3KyIO K HyJio) TeMMepaTypy, NpH KOTOpoH 
SHH JLOCTHTaloT HaHOoJlee BbICOKOFO KOJIMYeCTBeEHHOFO pa3BHTHA. 
_ B orauune of apKTuyecko-GopeaJIbHbIX, BUbI OopeabHble, Kak Oowee Tell- 
AOJHOOHBbIE POPMBI, MpeNoyuTaioT Goviee BbIcoKyo Temnepatypy. Ilocnequas 
iaOOfaeTcA B HaHOoJlee MeEKOBOAHOM, XOPOMIO MporpeBaeMOl B BeCeHHe-JleT- 
jee BpeMA (MepHos pasMHOKeHHA) NpHOpexuHot 30He 0 — 100 M, a TakxKe Ha 
“y6uHax 250 — 500 m, rae pacmpoctpaHeub! BOsbl TelJIOro MpoMexkyTOUHOrO 
OA CyOapKTHYeCKOH CeBepoO-3aMaHOTHXOOKeaHCKOH BOJHOH MACCbI, HMerOLULHe 
remnepatypy 3 — 4° (?%). 

VmenHo nosTOMy MaKCHMYyMbI pa3BHTHA Oopea/bHbIX BUOB HaGwiosatwoTcsA 
Ha raiyOnHax 0 — 100 u 250 — 500 om. 

_IIpu stom npeoOnaqanue Ha rayOunax 0 — 100 amcvOopeaJIbHbIX BHJLOB, 
10-BHJHMOMY, CBA3AHO C TeM, YTO OHH, KaK OpraHH3Mbl Ooee IBPHTeEpMHLIe, 


* CooTHOWeHHe M@KY aPKTHYeCKO-6opeaIbHbIMH H OopeasibHbIMH BHAaMH y GOeperow Bo- 
TouHoll Kamuatku Ha ray6HHax 250—500 m tTpe6yer yTouHeHHA. 
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yYeM C€BEPOTHXOOKeaHCKHe BHAbI, Jerue MepeHOCAT SHMHEee OXaKeHHe, KOTOpoe 
MMeeT MeCTO B MpHOpexkHOoH 30He 0 — 100 M. 

XapakTepHo, 4TO BHAbI CyOTpomMyecKo-OopeasIbHble, TaK Ke Kak H CeBepo- 
THXOOKe@HCKHe, HMeIOT MaAKCHMYM CBOerO Pa3BHTHA Ha ryOuHax 250—500 m, 
T. €. B TOH 30He, re HaOMOMaeTCA HaHOONee BhICOKAA MOCTOAHHAA MOJIOMKUTEJIb- 
Had Temilepatypa. 

Takum OOpa30M, BCe CK43aHHOe MO3BOJIA€T OXAPAKTeEPH3OBaTb JOHHY!O (pay- 
Hy paccCMaTpHBaemoro palioHa Kak dayHy ceBepoOopeaJIbHOrO THMa HM BbIeJIUTb 
B cocTaBe mpHOpexkHOH 30HbI BoctouHot KamuaTKH Hu CeBepHbix KypHJibCKUX 
OCTPOBOB, OTHOCAILelcA B WeJIOM K CeBepoOopeaJIbHOH MOfoOacTH CeBepOTHXO- 
OKeaHCKOH OopeasbHOH OG/aCTH, Be XOJOLHOBOMHbIe (HH KHECYOIMTOpaJIbHy10 
H HHWKHeOaTHAJIbHYIO) H Be Ooulee TenJOBOLHbIe (BepXHecyOJIMTOpaJIbHy!0 
H BepxXHeOaTHAJIbHY!IO) 30HbI. 


MuCTHTYT OKeaHOJIOrHH Tlocrynn0 
AxkanemuH Hayk CCCP 12 1X 1960 
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" PHCTOJOL HA 
B. b. HBAHOB 


MIPHMEHEHHE MPOLMOHOBbIX KPACHTEJIEW B PrHCTOXHMHH 
(IIpedcmacseno axademurom H. B. O6peumoceim 30 IX 1960) 


CyulecTByeT pA MeTOOB AIA ONpeseseHHA Ha Cpese CBOOOAHbIX OCHOBHBIX 
IIL O€IKOB MOCPeACTBOM UX OKPaLIMBaHHA KHCJIbIMH KPaCHTeAMM TPH HH3- 
AX 3HadeHHAX pH (cm., HarlpHMep, (*)). B ocHoBe 3THX MeTOMOB JIexKUT cmoCco6- 
CTb KUCJIBIX KpaCHTeseH CTEXHOMeTPHYeCKH pearupoBaTb C STHMH FpyntaMH, 
pesyJbTaTe vero OOpasyioTcaA coeo6pasHble Coe,HHeHHA. 

OHako KpallleHve KUCJIBIMH KpacHTeJIAMH ABAAeTCA OOpaTHMBIM. IIpu nepe- 
CeHHH Cpe3a B paCTBOP C Oovlee BbICOKHM 3Ha4eHHeM PH nuk Cc Gouee HUS3KOII 
HILEHTPalWeH KPACHTe/IA YaCTb CBASAHHOFO KpaCHTeA H3 Cpe3a MepexoXUT 
pactBop. OcobeHHo ycuJIMBaeTCA STOT Nepexo MpH NorpyKeHHH cpe3a B pac- 
op cmupta, Orcioa culexyet, uTo OOpaboTKa mpenapata mocue KpallleHua 
udepeHUMpoBKa, T. €. OTMbIBAaHHe HEeCO/eOOpasHO CBASAHHOrO KpacuTelA 
ICTLIM OydepHbIM pacTBOpOM, H OOesBOXAKUBAaHHe, T. €. NPOBeeHHe Yepes PAT 
ICTBOPOB CHUPTA BOSpacTaiollel KOHILCHTPallMH) OOAZATEbHO CBA3AHA C H3- 
leyeHHeEM HEKOTOPOH 4aCTH COJlecOpa3sHO CBA3AHHOrO KpacHTe/A. 

Mspeyenve eT U3 pas1M4HbIX CTPyKTyp C pa3HbIMH CKOPOCTAMK. Ho cko- 
\CTh 3TA HE HAXOMHTCA B IIPHMOH 3aBHCHMOCTH OT KOJIHYeCTBA OCHOBHbIX 
yynm OeKa B CTpyKType, H mosTOMy pacripesleteHHe KpacuTeJIA Ha Cpe3ze MO- 
er H€ COOTBETCTBOBATb paciipeesIeHHiO OCHOBHbIX FpyMl OeJ1KOB. 

Jlo HacTOsMero BpeMeHH He BbIACHEHO, B KaKOM CTeIeHH OTMeUEHHBIe BbILLEe 
JOILECCHI CKA3bIBAaIOTCA MIPH KpalieHHH KHCJIbIMH KpacuTeAMH. PenleHHe sToro 
Ipoca HMeeT CyYII[eCTBEHHOe 3HAYEHHE JIA YBeEPpeHHOTO MCHOMb3OBAHHA KUC- 
IX KpacuTeeH B KOJIHYeECTBEHHOH THCTOXHMHH, 

B nocaeqvee BpeMA CHHTe3HpOBaHa H HCMOWb3YeTCA B TEKCTHJbHOH Mpo- 
IJICHHOCTH Tpyila Tak Ha3bIBaeMbIX PCAKIUMOHHOCMOCOOHBIX KpacHTeseli, 
3 KOTOPBIX HaMOOs1ee AKTUBHLIMH SB/IAIOTCA MIPpOWMOHOBbIE KpacuTes. Mero- 
WecH JlaHHble O CBOHCTBAX PeaKILHOHHOCMOCOOHbIX KPaCHTeJleH MO3SBOJIAIOT 
JeqNONaraTb, 4TO MPH HX HCMOMb3IOBAHHH B THCTOXAMHH MOFYT ObITb Mpeogo- 
HbI TPYMHOCTH, BO3HHKaIOULHe NpH MpHMeHeHHH KUCJIbIX KpaCcHTeJen. 

PeakUMOHHOCHOCOGHbIe KPacuTeH pH CaOOKHCIbIX 3HaYeHHAX PH MoryT 
sar MPOBaTb C AMHHO- H HMMHOrpynnaMmu Geskos (*). BosMoxHO, 4TO pH Apy- 
[X yCJIOBHAX B peakIMIO C HUMH Oy{lyT BCTyMaTb MH Apyrve peakWHOHHOCTOCOO- 
ie Ppylnbl OekoB. YKa3aHHeM Ha STY BOSMOXKHOCTh C/LYKUT TO, YTO MPOWHO- 
BbIE KPaCHTe/H HCHOMb3YIOTCA WIA KPAlleHHsA HE TOJbKO WepCTAHBIX, HO H 
JIJMOJIOSHBIX TKaHeli. 

B oTmMuHe OT KHCJIbIX H OCHOBHBIX KpaCHTeJlei, PeaKIMOHHOCMOCOOHbIe Kpa- 
ITEM MPHCOEMMHAIOTCA MOCpeCTBOM KOBaJIeHTHOH, a He ComeoOpasHo CBA3H 
). OOpasyercA HCKNOUNTebHO TpouHoe CoeMHeHHe: KpaCcHTeIb — OKpallin- 
—JeMOE BEULECTBO, TAK YTO KpaCHTe.Ib HE MOXKET ObITh H3BUeVeH G3 PaspyWleHHA 
<palleHHOro BellleCTBA. 

Tipu Hcnoups0BanHH STO rpynmbl KpacuTeeH B THCTOXHMHE CBA3aBLIHHCH 
JACUTEMb He OyLeT USBeKaTbCA IPH MPOBOAKe Mpenapata, YTO NOSBOMUT No- 
YSHTb Gosee THLaTeIbHOe OOeSBOAKUBAHHE MOCeAHETO. B To #Ke Bpema mocyie 
cpacku MO2KHO JlePKO OTMbITb Ty YaCTb KpaCHTe/IA, KOTOpad XMMMYECKH He 
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llpopearupopasa ¢ GenKOM, a Mpocto aacop6uposaacb uM. Ilo copety M. A. 
Yekanna, OblIO MpOH3BeeHO HECKOJIbKO OMbITOB MO OKpallMBaHHIO Mpenapa- 
TOB B TeX YCJIOBHAX, KOTOPbl€e PEKOMEHAYIOTCA WIA KpalieHHsA wepcTH (°). 

Boll HCNOMb3OBaH KpaCHTeb MpowwoH sApKo-rosyOoh RS dupmpr ICI. 
Oxpacka mpopogusacb B 0,1% pactBope kpacutena npuH pH 5,6 (docdatupiit 
6ydep 0,1 M) np temnepatype 50° B Tevenne 30—40 muu. Bonee AnuTebHaA 
oKpacKa He YBeJIMYNBaeT KOJIHYeCTBA CBABABINeroca KpacuTeiA. Padota mposo- 
j\WJlacb Ha KOHYHKAX KOPHeH KYKYPy3bl H JlyKa, PHKCHPOBaHHbIX PasHbIMH PuK- 
catopamu. Tlonyauiucb 4eTKHe npenapathi (puc. 1). B ormHune oT npenapartos, 
OKpalleHHbIX OpOMeHOJIOBLIM CHHHM, IWBeT OKpallleHHbIX CTPyKTyp He 3aBH- 
CHT OT HHT€HCHBHOCTH OKpaCKH H, KpoMe TOFO, ropa3lo MpHATHee WIA ryiasa. 

B xkslerke BCerla HaHOolee HHTCHCHBHO OKPallHBaeTCA AApbilIKO. CooTHo- 
INeHHe OKPaCKH Apa HW WHTOMMA3Mbl B Pa3HbIX KJIeTKAaX H IPH PaSHbIX MeTOaXx 
(pPHKCalHH pa3JIM4HO. XPOMOCOMbl OKPalIMBalOTCH HHTeHCHBHee IWATOMMIAa3Mol, 
KPaXM@JIbHble 3epHa H OOOJIOUKH KJI€TOK OCTAIOTCA HeOKPAalieHHbIMH. Pacmpe- 
jlesleHHe HHTCHCHBHOCTH OKpaCKH Ha Cpe3e MIpH 3TOM CXOHO C pacnpeserenuem, | 
MOJIY4aeMbIM TPH TIpHMeHeHHH KHCJIbIX KpacuTeleH (mpoyHoro 3eeHOrO, Opom- 
dbeHOOBOrO CHHero, HadTOJOBOrO *KeTOrO). OTO OTHOCHTCA KaK K COOTHOILIe- 
HM1O OKPaCKH Pa3JIHUHbIX CTPYKTYP B OAHOH KleTKe, TaK H K COOTHOLIEHHIO OK- | 
pacKH CTpyKTyp pa3JIM4HbIX K/leTOK. I]pH nepexoye KeTKH K CTAQMH pactsKe-| 
HHA OKpallMBaeMOCTb MpOTOMMa3MbI Mafaa. | 

[lp cpaBHeHHH KJeTOK, (HKCHPOBaHHbIX Pa3/IHYHbIMH CMoco6aMH (cnHpT, 
cbukcatop Kapuya, cnupt — yxcycnas Kucnota 6: 1, 10% dopmManuH, duKca- 
topp! Bpogckoro (') H Bupx-lupmderpya), okasasiocb, YTO HHTCEHCHBHOCTb OK- 
pacKH WHTOMIA3sMbI Oblia TeM 6OIbUWeH, 4YeM Ooslee cTeNeHb CKAaTHA KJIETKH. 
Han6oulee HHTCHCHBHO NIpOTONa3Ma OKpalllMBaeTCA y KJIETOK KOPeLIKOB, (UK- 
CHPOBaHHBbIX CMHPTOM, MeHee — y @uKCHpoBaHHbIX mo KapHya H 3aTeM 
y PHKCHPOBaHHbIX CMeCbIO CHHPT — yKcycHad KHCIOTa, Mo BposcKomy, no Bupx- 
lupuideibay, H 10% HeliTpanbHbIM chopMasIHHOM ((pHKCaTOpbI NepeyHcseHbe 
B HOpsAKe yOblIBaHHA HHTCHCHBHOCTH OKPaCKH MpoToMMa3Mbl KJIeTOK, (PUKCH- 
POBaHHbIX HMH). HeoOxoAHMbI JasibHeHwWIHe WHTOPoTOMeTpHyecKHe H3MepeHHa, 
uTOOb! yOeAMTECA, YTO Govlee Ca6aA OKPACKa MPOTOMIa3MbI TPH HCHOb3OBaHHH 
(PHKCAaTOPOB, COMeprxKallHX CopMasiHH, OODACHAeTCA JIHWIb MeHbINHM C?KaTHeM 
MpOToMMa3sMbl, a He ONOKHPOBaHHeM 4aCTH peaKIMOHHOCNOCOOHEIX rpynn 
(popMaJIHHOM. 

KpacHteib He H3BJIeKaeTCH H3 OKPaleHHOrTO Cpe3a AMCTHIJIMpOBaHHO! | 
BOMOH, STHJIOBLIM H MeTHJIOBLIM CIIHpTaMH, CMeCbIO MeTHJIOBOrO cnupta H 10% 
pacTBopa Cob! B paBHEIx O6bemax, | N H,SQ,, 0,1 N NaOH npu o6pa6orke B Te- 
yeHHe HeCKOJIbKHX cyTOK. Ilepea norpyxxeHHeM B 9TH XKHAKOCTH mpelaparst 
Hocle OKPaCKH THaTeJIbHO MPOMbIBAJIHCh JHCTHJIJIMpOBaHHOH BOOK, UTOObI 
OTMBITb HECBA3AHHbIH KpacuTetb. Yjanexne PHK u JLHK nocpenctsom KucvioT- 
Horo rHuypomH3sa (5% TpHxsopykKcycHanA KHcsIoTa npH 90° B TeueHHe 15 Muu.) 
He M€HAJIO HHTCHCHBHOCTH OKpalllMBaHHuA. CreqyeT OTMETHTb, 4TO MPH OKpacKe 
OpOM@eHOJIOBLIM CHHHM H IIpOUHbIM 3eJICHbIM Tocwie yaJleHHA HYKJICHHOBbIX 
KHCJIOT, MO HaGJOJeHHAM AaBTOPa Ha TOM Ke MaTepHaJle, MpOHCXOAHT 3HauH- 
TeJIbHOe BO3PaCTaHHe HHTeCHCHBHOCTH OKPalIHBaHHA UH, KpOMe TOTO, MeHAeTCA 
COOTHOWMeHHe HHTCHCHBHOCTeH OKPaCKH Pa3JIHUHbIX CTPyKTyp NO CpaBHeHHIO C 
KOHTPOJIbHbIMH TpenapaTamu. . 

JlesamMHupoBaHle Mo MeTOAY, OMHCaHHoMy B (?), IpHBOAHT K 3HadHTeJIbHO- 
MY YMeHbINeHHIO OKPalllMBaeMOcTH. CyeqoBaTe/IbHO, OOJIbIAA YaCTh KpacHnTe/A 
pearHpyeT HMeHHO C aMHHOrpynnamMH. OcrTaiomladcaA CnOCOOHOCTA CBASbIBaTb 
KPacCHTeJIb MOKET ObITh OOBACHEHA HIM HEMOJHOTOH Je3aMHHUpOBaHHA HIM TeM, 
4TO H€KOTOPad YaCTh KPaCHTeJA CBASbIBAeTCH He C AMMHOrpynnamu. 

OcHoBHble NpeHMyllecTBa MPOLLHOHOBbIX KpacuTesel B rHCTOXHMMYeCKOM 
M3yYeHHH OekKa ONpeseAIOTCH HeEOOPaTHMOCTbIO PeaKUHH CBA3bIBAHHA KpacH- 
Tea O€IKaMH. OTHM OObACHACTCA HEH3BJIEKACMOCTh KPaCHTeIA H3 Cpesa IpH 06- 
paooTke mpenapata nocne Kpamienus. BepoaTHo, 3THM MO2KHO OObACHATb H He- 
3aBHCHMOCTbh OKPAallIMBaeMOCTH OeJIKOB OT MIPHCyTCTBHA HYKJICHHOBBIX KHCJIOT. 
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K cmamoe B. B. Heanoea, cmp. 419 
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Puce. 1. Cpe3 koHyHKa KOPHA KyKypy3bl Ha paccTOAHHH OKONO 0,5 MM OT HHHUMAaIbHbIX 

KleTOK, PuKcauHA mo BpozcKomy. Touuyna cpesa 5 . Okpacka — mpOWHOH ApKo-rony- 

6oh RS. O6nextus 40 X, ox. 10 X, dororpaduueckoe yBeHyeHHe MpH meyaTH 3 X. 

CrpekaMH OTMey¥eHEI HeEOKpallleHHble KJeTOUHbIe CTEHKH. P. C.— PasBHBaIOWNlicA cocyy. 

pad — proea, ny — nepHuHkK, 30 — sHJoxepmMa, Pa3suble KeTKH HaXxOMATCA B pasmHu- 
HBIX CTAHAX MHTOTHYeCKOFO WHKJa 


K cmamoe H. M. Medcedesot, cmp. 468 


Puc. 3, CarutrasbHblit cpe3 roqoBbl JMUHHKH R. si- 

biricus auaHuHot 18—19 mM. 06 — o6oHATebHHIi 

MeWOK, #.K — TlepeqHAA KHINKa, x — XoaHa, 
9K — 9KTOLepMa, 9A — 9HTOMepMa 


ic. 2. CarvTranbHbili cpes rososbl “AHunHKH T. 

eniatus QHHOl 8 MM. 6. K — BbIpocT mepesHell 

WKH, 00 — OOOHATeIbHBIN MeWIOK, 1.K — nepey- 
HAA KHUNIKA 


HeoOxofuMbl AabHehwue eTabHble HCC1eOBAHHA PeaKILHH CBA3ZbIBAaHHA 
DOWMOHOBLIX KpacHTeleH GeKaMH JIA UX UCNONb30BaHHA B THCTOXHMAYeCKOM 
cleOBaHHH Geka. 

B 3akmouenve Bbiparkaio OlarogapHocts JI.C. Ippocy, o6parusmiemy Hae 
iMMaHHe Ha 9TH Kpacuteu, uM. A. Yexannny u A. J. Bupnuxy 3a nenuple 
yBeTLI H MeTOAMYeCKHe yka3saHuA. Aptop Oarojapex aka. HM. B. O6penmosy 
1 MOCTOAHHbIM HHTepec H MOMOULb B paoore. 


Ontuyeckan Jla6opaTopHa Tloctynuo 
Mucrutyta 3JieMeHTOOpraHHueckHX CoeHHeHHIi 30 IX 1960 
Akajlemun HaykK CCCP 


LHMTHPOBAHHASA JIHTEPATYPA 


b. A. Bpogackuh. Onbir kowHuecTBeHHOorO UWHTOXHMHYeCKOrO HcCeqoBaHHaA HK 
HepBHEIX KleTKax. Kang. qucceptauna, Wucr. mopd. xuBotH. M., 1956. 2% X. Caugrt, 
SopH. HykenHospie KucnoTH, UJI, 1956. %M. Alfert, G. Geschwin d, Proc. 
at. Acad. Sci. USA, 39, 991 (1953). *R.Casty, SVF Fachorgan, 13, Ne 10 (1958). 
ICI Ne 535. Technical Information, 1951. 
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B IIHULeBapHTeJIbHOM TPaKTe Pa3JIMYHbIX TITHIL (KYPHHble, BOLONMIAaBarollHe 
BOPOObHHbIe), HM€HHO B MbIIMeYHOH O6OIOUKE UX MHULeBONa MH *Kee3sHCTOrO xe 


O 10 20m 


Jloxnann Akagqemun Bayrk CCCP 
1961. Tom 137, Ni 2 


A. A. MHJIOXHH 


O HOBOH OCOBOHM SOPME HHTEPOLLEIMTOPOB 
MNULLEBAPHTEJIBHOrO TPAKTA 


(II pedcmaeaexo akademuxom H. H. Axuukobsoim 22 IV 1960) 


PHCTOJOLH 


JYAKa, Mbl OOHAPYKHIH HAaCTOJIb 
KO CBOeO6Ppa3HO YCTPOeHHble HH: 
TePpOlelTOPbl, YTO HX HEBO3MOXKH 
OTHECTH HH K OMHOH H3 H3BeCTHbIY 
paHee pellenTopHblx :opM. Ita HO 
Bad (OpMa HHTePOLeNTOPOB 10- 
Jyunia B HalleH 1a6opatopu 
Ha3BaHHe pellelTOpOB C KOVIbLe- 
BbIMH HePBHbIMH  alnmapaTamu. 
XapakTepHOH YepTOH HX CTpoeHH 
ABJIAeTCA OOPa30BaHHe TO XOJy 
OCHOBHOrO BOJIOKHa pellentop 
HJIM eTO BeETBeEH HACTOAULHX, 34MK 
HYTbIX KOJIbILeEBbIX HEPBHbIX CTPyK- 
Typ (pue. 1—4). 

B xkayectBe mpHmepa, oObsic- 
HAIOULerO CTpOeHHe HHTEPOLelTo 
poB C KOJIbILeBBIMH HePBHbIM 
CTpyKTypaMH, Mbl NOApoOuo onu- 
eM pellentop, MpecTaBJeHHblil 
Ha puc. |. Stror pewentop, Ta 
Ke KaK H H300paxKeHHble Ha PHC 
2—4, B3AT H3 MbILUeYHOH 060104 
KH MHULleBOa JOMAaIHeH KYPHILbl 
rye NOMOGHbIe pellenTOpbI HaM yja 
JIOCb BbIABHTb MeTOOM BHVJIbLIOB 
cxoro —Tpoc ¢c oco6oh yeTKO 
CTbIO H B OOJIBUIOM KOVIHYeCTBe. 


Puc. 1. Peuenrop c KoubueBbIM HEpBHbIM 
annapaTom. Peuentop JlexKHT B npoMexKy- 
TOUHOM COeAHHHTeIbHOH TKaHH Me?KAY 
MBILI€YHBIMH = CJIOAMH CT€HKH IIHIULeBosa 
jomamuelt Kypnubt. Merog Buabuos 
ckoro — Ipoc. Muxpocxon Lleiicc; 06. 
anoxp. HI 90/1, 30, ox. K 10 x 


Kak BHIHO Ha puc. 1, O6pasytoulee pellelTOpP MAKOTHOE HEPBHOE BOWIOKHO 
OTBETBJIACTCA B MeCTe lepexBaTa PaHBbe OT MH9JIMHOBOFO MpOBOAHHKAa KpyIi- 
Horo KanOpa. Ipotias HeGobuloH MyTb, BCero B Ba TlepeXBaTa MAKOTHOHM O6O- 
JOUKH, BOJIOKHO 9TO JeJIHTCA Ha 1Be OCHOBHbI€ BeETBH, TAKE NOKPBITbIe MH3VJIM- 
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HOM. OjHa U3 BeTBei (Ha puc. | cnpaBa) NouTH Cpa3y *e NocJe JeseHuA TepAeT 
MH3JIMH H HadHHaeT CaMa OYPHO BeTBHTbCH, C Ka%KAbIM TeJIeHHeM CTaHOBAC 
BCe TOHbIUe, MOKA He NepeXOMT B MHOFOUHCJICHHbI€ HEXKHbIE KOHIUeBbIe HHTH. 
B mMectax AMXOTOMHYeCKOPO JeJIeHHA MOXKHO BUETh TIPHOH3HTeIbHO Tpeyroulb- 
HOH (OpMbl PaciIHpeHuA C HEXKHON SHOPHIIApHOH ceTouKoH. TlocmenHasa oco- 
G6e€HHO XOPOMO 3aMeTHA B MeCTe MepBOro JeJIeHHA ONHCbIBAeMOH BeTBH pellerl- 
Topa (puc. 1). 

IlperepMHHaJIbHbIe H TePMHHAJIbHbIe BETBH PellelTOpa HUMelOT H3BHTOH, pe- 
KYPPeHTHBIH XOX H MepekpbiBaioT Apyr zApyra. BenescTBHe sTorO pa3sBeTB.eHHsA 
pelienTopa 3aHHMalOT OTHOCHTeIbHO HeOO/bUlyIO MWiowlalb. Ilo xoxy Tepmu- 
HaJJbHbIX BETOUeK, a Tak>Ke HA HX KOHUAX OOPasylOTCA HeOO/IbINHe pacHiH- 
peHHA, B KOTOPbIX IPH yayHOH HMMperHallHH COJIAMH CepeOpa ylaetca pac- 
CMOTPeTb HEXKHY!O CeTOUKY HeHpcpHoOpH. 


Pue. 2. TInmesoyx jomautHelt KypHupnl. Mpbmueunaa o6onouKa. Koabuesoit 

annaparT pacnolioxKen NO Xosy PlaBHOrO HepBHoro BOOKHa peuentopa. 

Mero, Busbwosckoro — Ppoc. Mukpockon Llfeiicc; 06. anoxp. HI 90/1, 
30, ok. K 10x 


OkaHUHBaloTCA TePMHHAJIbHbIe BOJIOKHA BOJIHM3H KPYMHbIX [CBeTJIBIX sep 
Tak Ha@3bIBaeMbIX «CHeWHaJIbHbIX)» KJIETOK pelleniTopa. OTH KJIeTKH 3aNOJIHAIOT 
BCe pellelTHBHOe Towle, OOpa3syA Kak Obl CBOerO Poa NMOAOWBY pellenTopa, B 
ipeyesax KOTOPOH TOJIbKO H pacnpocTpaHsatloTcs ero BeTBH. PewenTop HHre He- 
JOCpeCTBEHHO He COMpHKacaeTcA C HHHEPBHPyeMbIM CyOcTpaToM (MbllleyHas 
[KaHb, KPOBe OCHbIe COCyJbI): Me*K]y efO KOHILEBbIMH Pa3BeTBJICHHAMH H Cy6- 
TpaTOM BCIOy JlexKAT IPOMeKYTOUHLIEC SIEMeCHTbI — «CIeMHaJIbHbIe> KJIETKH. 

CuefyeT 3aMeTHTL, 4TO CTpoOeHHe pellelTopHoro KyCTHKa, OOpa3soBaHHoro 
JaA3BETBJICHHEM ONHCAHHOM OCHOBHOM BeTBH pellenmtopa (Ha puc. | cnpapa) 
IPHHILMMHAIbHO He OTMHYAeTCA OT OPraHH3allHH OOBIYHBIX MbIIJeUHbIX pellento- 
JOB B IIMUMLeBOe KYPHILbl. 

Haye ycTpoeHa BTOpaxd OCHOBHAA BeTBb pellentopa (Ha puc. | cyieBa). Ee 
JTHOCMTEIbHO TOHKOE MH9JIHHOBOC HEPBHOE BONOKHO TocJe MepBoro MepexBata 
2aHBbe pe3kO yTommaetca Hi oOpasyer 34MKHYTbHIH KOJIbILEBOH HePBHbIH mmpo- 
300HUK, OeTHIH TOCTOH MAKOTHOH OOosI0uKOH. HM yxe OT Hero B MeCTe repe- 
‘Bata PaHBbe OTXOJUT Ha’ MepHdepuioO TOHKOe Oe3MAKOTHOE HEPBHOE BOJIOKHO. 
2a3BeETBJIAACb, OHO OOpasyeT XapaKTepHBIH pellenTOPHHI KyCTHK, KOTOpBIii Hi 
10 XapakTepy BeTBJIeEHHA HW MO OTHOMeHHIO K HHHEPBHPyeMOMy CyOcTpaTy 
‘OBEPIICHHO CXOJeH C KOHILEBLIM KYCTHKOM, OOpa30BaHHbIM I1paBOH BeTBbw OMM- 
bIBAeMOrO pellenTopa. 

_Pasnmuve B CTpoeHHu JByX OCHOBHBIX BeTBel pellenTopa (puc. 1) cocrourt, 
aku oOpasom, TOJIbKO B TOM, UTO HO XOAy OAHOH H3 HUX KaK Ob! BCTABJIeH OCO- 
‘bli HepBHblii alinapaT B BHJe TOJICTOFO KOJIbUeBUAKO 34MKHYTOFO HeEPBHOTO TIpo- 
lOluuKa. Konwernbie %Ke pasBeTBJIeHHA O6eHX BeTBeli pellenTOpa nocTpoeubl 
JeHTHUHO. 
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Koubuesoli HeEPBHbIii anmapaT MoxeT pacnosaraTbcaA Ha Pa3JIM4YHbIX pac- 
CTOAHHAX OT KOHI[€BLIX CTPyKTyp pellelTopa: mo xoxy riaBHoro adpepexTHoro 
BouiOKHa (pHc. 2) H ero KPyMHbIX, OCHOBHBIX BeTBel (pHc. 1) H HeTlocpesACTBeHHO 
y CaMbIX TepMHHalel (puc. 3 H 4). 

Pacno.ioxKeHHbIH 10 XOy raaBHoro addepeHTHOrO BOJIOKHAa HIM ero Kpyli- 
HbIX BeTBeH KOJIbILeBOH almapaT Bcera OfeT TOJICTOH MH3JIMHOBOH OOO/IOUKOH, 
MW OT Hero Ha TepHdepHio OTXOAMT 
TOJIbKO OHO HEPBHOe BOJIUKHO. OHO 
MO%KeT ObITb O€3MAKOTHEIM (puc. |) 
HJIM MAKOTHBIM (puc. 2). 

Ec.iM Ke KOJIbILEBOH alinapaT pac- 
MOIOXKeH B OOJIACTH KOHILEBbIX pa3- 
BeTBJICHHH pelleTopa (puc. 3 Hu 4), 
OH 06pa30BaH O€3MAKOTHBIM, HO BCer- 


BOJHHKOM, OT KOTOpOrO HerMocpell- 
CTBEHHO HauHHaloTCA MpeTepMHHaJIb- 
HbIe H TePMHHAJIbHbIe BeTOUKH. Mx 


OT KOHYCOOOpa3HbIX BbINAYHBaHHH 
IIpOTONMa3Mbl KOJIbILEBOrO MpoBo- 
HuKa. JIA cCTpoeHuA KkObLeBOorO 
almapata, pacnoJloxwKeHHoro BOWIH3H 
TEPMMHAJIDHbIX BeTBJICHHH pellerto- 
pa, OY€Hb XapaKTePpHbl TaK»Ke TOH- 


3H 4). 

Mtak, KOJIbieBOH almapaT omnH- 
CbIBAeMbIX HHTePOLeNTOPOB MO KHO 
MpeicTaBHTb, OTBJI@CKaACb OT 4aCcT- 
HbIX JleTayleH efO CTpOeHHA, Kak 
KOJIbILeEBAHO 34MKHYTHIN MpOBOLHHK 
KpyMHOrO KaJlHOpa, KOTOPbIi MO*KeT 


Pue. 3. Tnmesox fomatinet kKypnupt. Moi- 
MONORKEH MO XOLY TOHKOM O€3MAKOTHOH BeTBH 
HHKa HemocpefCTBeHHO HadHHaIOTCA mpe- 


TePMHHaJIbHbIe H TePpMHHAIbHbIe BeTOUKH. 
Merton Buabutoscckore — Tpoc. Muxpockon 


pacnoularaTbCA Ha BCeM NPOTH%KeHHH OT TePMHHAJIbHbIX BeTOYeK pellenTopa 
fo ero riaBHoro addepeHTHOrO BOJIOKHA. 
MusMoorvyeckoe 3HAYeHHE KOJIbILeBOrO HepBHOTO almapaTa HHTepole|#to- 


POB elile COBeEplWIe€HHO He ACHO, H MbI MO3BOJIHM ce6e JIMIIIb BbICKa3aTb HEKOTOPBIe © 


coeOpaxKeHHA O eCfO BO3MOXKHOH CyHKILHH. 
KoubileBo ammapaT, MO-BHXMMOMYy, HelocpefcCTBeHHO He y4acTByeT B BOC- 
NPHATHH SHEprHH pasqpaKutesaA. Ha 9TO yKa3bIBalOT, MO HallleMy MHeHMIO, Ba 


OOCTOATEJIBCTBA: BO-N€PBbIX, KOJIbILEBOM alMapaT MOKET pacnoaraTpcs LaseKo 


OT BOCIPHHHMaroulnx pa3sipaxkeHve TePpMHHAJIbHbIX BeTOUeK PpelelmTopa, H, 


BO-BTODPBIX, KOJIbILeBOK HepBHbIii MIIPOBONHHK MOKeT MOKPbIBATbCHA MH3JIMHOBOH | 
o60104KON, KOTOPasA, 10 COBPEMEHHbIM MpeACTaBJICHHAM, HI PaeT POJIb H3OJIATOP a. — 


- Mobi CunTaeM BO3MOXKHBIM NIpeANOMOXRKHTh, YTO KOJIbUeCBOH HEPBHbIM annapaT 
KaKHM-TO OOpa30M W3MeHAeT MMMYJIbCHI, MpOXoAAlHe Yepe3s Hero K LeHTpy. 
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Ha JOBOJIbHO TOJICTbIM HEPBHBbIM IIpo- | 


OObIUHO HECKOJIbKO, H OTXOJAT OHH | 


KHe HeEPBHble IlepeMbIYKH, COEAHHAIC- | 
uve pa3JiM4uHble ero yuacTKH (pH. | 


meuHad O6o1o04uKa. Kompuesol armapat pac- | 


peuentopa. Or KoubueBOroO HEPBHOTO MpoBoL- — 


: 
: 
i 


Ileiicc; 06. anoxp. HI 90/1, 30, ok. K 10% — 


TH M3MCHEHHA MOFYT BbIparKaTbCA, BO3MOXKHO, B YCHJICHHH WIM oc1a6/leHHu 
IM JaKe B MOHOM TOPMOXKEHHH NepHcbepHyecKUX UMMYJIbCOB. 


Pue. 4. Tumenogx fomaminet kypuust. Mpmiewnas o6onouKka. Kobuesoii 
anmapaT J@KHT B OOMACTH KOHUeBbIX Pa3BeTBIeCHHH pelemTopa. Or Komblle- 
BOrO TIPOBOAHHKa OTXOJAT JIHIb TEPMHHAaJIbHbIe BETOUKH. Xopouio BUAHA 
TOHKad HepBHaA NepeMbIuKAa, COeAHHAIOIMAA [Ba Pa3JIHYHbIX yUaCTKa KOJIb- 

Muxpocxon _ {elicc; 


weBoro mpoBogHHKa. Metog BuapinoscKoro — Ipoc. 
06. amoxp. HI 90/1, 30, ox. K 10x 


| Mbt ¢ Gobo OCTOPOXHOCTHIO BbICKA3bIBAeM STH TIpeAMOOKeHHA WM Ha- 
EMC, UTO HX MOMKHO OyJeT B MaJIbHeHUIeM 9KCIEPHMeHTAJIbHO MPOBePHTb, OT- 
1 C MOMOULbIO MUKPOIIeKTPOHOB TOKH JeHCTBUA OT Ppa3JIMYHbIX y4aCTKOB 


MBOrO pelleTopa C KOJIbILeBbIM HeEPBHbIM allmapaTom. 
Tocrynnao 


Wucrutyt dusvonornn um. V1. 1, Masaosa 
Akayemun Hayk CCCP 19 IV 1960 


; | 
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Jloxxann Akagemun nwayr CCCP 
1961. Tom 137, Ne 2 


TEHETHKA 


H. H. 303 


M3MEHUMBOCThb MbIPEHHO-NWEHHYHbIX FHBPH]OB 
now, BOSJEACTBUEM XHMHYECKHX MYTATFEHOB 


(II pedcmaeazexo akademuxom B. H. Cyxauesoim 22 X 1960) 


B nactosmel pa6ote npHBoAUTCA CooOUeHHe O BlepBble MpOBeAeHHBIX HCc- 


CJle@OBaHHAX TO MOJYYeHHIO HaCJIeACTBCHHBIX H3MeHeEHHH y pacTeHui Moy Jen- 
cTBHem 1,4-GucqHasoalleTHIOyTaHa HM dTopaHruypHya H30rmponmHoBoro scdupa 
MeTHIdocHHOBOH KHCIOTH (MM@®). MyrarenHoe jelicTBHe 9THX COeIMHEHHH 
BriepBble ycTaHoBuieHo MW. A. Panonoptom (1) 1M. A. PanonoptomuP. I. Kocts- 
HOBCKHM () Ha Jpo30duve B 1959 roxy. 

O6beKTOM HCCJeEOBaHHA Obl MbIpeiHO-mueHHoHbIe rHOpHgAI: TWIT NeNe 1, 
24, 82 u 22850. Ilo komMuecTBy H3MeHeHHH, MOyYeHHBIX B Mg, 1,4-6ucquasoalle- 
THIOYTAaH, B3ATHIH B KOHWeHTpauHH 0,2%, B3 pasan MMO® B 1,7 pasa npeB3o- 
IIH CHJIbHeHINHH H3 H3BeCTHbIX MyTareHOB — 9THJIEHHMHH (CM. TaOu. 1). 


q 
1 


Ta6auna ft 


M3mMeHeHHA B MpoweHTax 


mor 


nor ‘ 
No 82 | Ne 22850 Koutpoa 


XUMHYeECKHE areHTHI nor | nor 
Ne 4 


1 ,4-6Oucquasoanern6yTaH 
0,2% 9942 54,8 0,0 
1,4-6ucqHasoaneTHm6yTaH ; 
0,1% 40,4 22,5 soon 0,0 
{ ,4-OucqHa3z0aueTHa6yTaH 


0,05 % 36,9 0,0 
STruseHHMUH 0,06% 18,0 34,4 Tino) 0,0 
SruneHuMuH 0,4% 3230 20,0 0,0 
UMO® 0,001 % 12,0 0,0 

| 
Uncno uccaeqoBaHHbix 304 240 162 1800 000 KaxkK0- 
cemeH ro HOMepa 


Oco6nii HHTepec mpelctaBsiseT 1,4-ONcMa3z0aleTHIOyTaH, KOTOPbIH MOKa3a 
He TOJIbKO 3Ha4HTeIbHYIO 9PPeKTHBHOCTb, HO HM MpOABHI BLICOKYIO CnelMpuy 
HocTb. IIpu ero Bo3feHCTBHH B OOJIBINOM KOJIMYeCTBe MOJIYYeHbI H3MeHeHHA, He 
BOSHHKaBIIHe OT pyrHX MyTareHOB: KpaCHoe 3epHO Ha OeslosepHoM IIIT Ne 24 
(15%) uw Kpacnas oKpacka Kouoca y Genoxouocoro IIIT Ne 1 (22%). Tlonyyenu 
KpaCHosepHol cpopMbI H3 OelosepHOK NpeACTaB/AeT OOJIbINyIO XO3HHCTBEHHYK 
I@HHOCTb, MOCKOJIbKY KpacHOe 3ePpHO MMeeT WVIMTeIbHbIM MepHox MoKoA nocd 
cospeBaHHa H He MpopacTaeT Ha KOJIOCe B CbIPylo Norofxy BO BpeMaA yOopKH yp 
*KaKn. Bowbuioe mpakTHyeckoe 3HaYeHHe HMEIOT TaK2Ke HeMoleraoulle IPeKT 
HHbIe (OPM! C MpOUHOH COJIOMOHM MH MJIOTHBIM KOJIOCOM, B OOJIbUIOM KOJIHUeCT 
BOSHHKINHe OT BO3JeHCTBHA BCeX Tpex MyTareHoB. Cpequ ApyrHx H3MeHeHH 
XO3AHCTBEHHbIH HHTepec MOryT MpeACTaBJIATb (POPMbI KYCTHCTHIe, paHHecneJbl 
KPYNHOKOJIOCHbIe H Zpyrve. 


426 


Takum 06pa3om ¢ nOMonIbIO XMMHYeCKHX MyTareHOB CTaHOBHTCA BO3MO2KHbIM 
NOJYYeCHHE HOBbIX (OPM pacTeHH U yayumienve TOJIbKO OJHOrO-AByx IIpH- 


3HaAKOB COPTa, UTO OTKPbIBaeT OovIbuIHe BO3MOXKHOCTH JIA lp aKTHyeckKOH 
CeJICKILHH. 


Muctutyt 6nopusuxn TlocrynHs10 
AkajlemuuH HayK CCCP 22 X 1960 


UHMTHPOBAHHAS JINTEPATYPA 


1H, A..Panonoprt, JIAH, 130, Ne 5, 1134 (1960). *H. A. Panonopr, 
Peels MOCTHAHOBCKHA, DAH, 131, No 1, 191. (1960). 
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VLoKkxano Akagemun nayr CCCP 
1961. Tow 137, Ne 2 


TEHETHKA 


-M. A. MAXAJIMH 


PACNO3HABAHHE NMOJIANJIOHMHbIX PACTEHHM Y 3JIAKOB 
NO MOP®OJIOTHYUECKHM TIPH3HAKAM 


(ITpedcmasaexno axad2murom H. B. Wuyursim 21 X 1960) 


B HacTosulee BpeMA B CeJIEKIMH pacTeHHH Oo/IbUI0Ce MeCTO 3aHUMaeT MeTOL 
NouMMONAHH. JlatbHetiee ycremiHoe NpHMeHeHHe ZTOTO MeTOa B 3HadHTesb- 
HOH Mepe OyeT 3aBHCeTb OT paspa6oOTKH Goviee 9:pPeKTHBHbIX MPHeEMOB H MeTOOB 
noJIy4eHHA HW OpilcTporo pacnO3HaBaHHA MOJIMIMIOURHBIX CopM. 

B jaHHolw paSoTe Mbl OCTaHOBHMCA Ha BOrpoce pacnosHaBaHHA NMOUMIONL- 
HbIX pacTeHHit. Jia pacno3HaBaHHA MOJIMMIOMAHBIX PacTeHHH UCCesoBaTenH 
HCNOJIb3yIOT PAX MpHemos H MeTosos. IlomMnOUAHbIe pacTeHHA, KaK H3BeCTHO, 
MOXKHO paciO3HaBaTb MO BHeLWIHHM MOppovIorMuecKHM YaCTAM pacTeHHsA (JIHCT, 
cTeOeJIb, IBeETOK H T. J.), MO BeJIMYMHE KJIeCTOK (IIblJIbILa, YCTbHYHbIe KJIeETKH) 
HJIM TO YMCJy XpOMOCcoM (ILMTOMOrMYeCKHH MeTOA). Haw6ouee TOUHBIM H WIHpo- 
KO HCIOJIb3YeMbIM MeTOJOM ONpeeIeHHA MOJIMMJIOMIHBIX pacTeHHH ABJIAeTCA 
WHTOJIOrH4eCKHH MeTON. CuelyetT, OHAKO, OTMETHTH, 4TO KaK[bIH H3 STHX MpHe- 
MOB Hapsy C NOJIOXKUTeIbHEIMA MOMeCHTAMM MMeeT Tak?%Ke HM HeKOTOPble HesO- 
CTaTKH, KOTOpble HHOFa OrpaHH4YMBawWT BO3MOXKHOCTh HX WHPOKOTO HCMO/Ib30- 
BaHHa. 

K uvesly TaKHX He€MOCTATKOB MO2KHO OTHECTH, HallpHMep, JOBOJIbHO BBICO- 
KYIO TPYO€MKOCTb IHTOJOPHYeCKOrO MeTOa H HEMOCTATOUHY!O HaexKHOCTh oM- 
peesleHHA MpH HCNOMb3OBaHHA MOposorMyecKOro MeTosa. 

Mexiy Tem ObicTpoe H CBOeBpeMeHHOe OMpeseeHHe MOMHIMIONAHbIX pacte- 
HHeit HW OTAe/IeHHe HX OT MMJIOWIHbIX B paOoTax, HalpHMep, C poOrxbiO HMeeT cy- 
ULCTBeHHOe 3HayeHHe. 

Han6ovlee BaxKHO CBOCBPeMeHHO BHIABHTb MH CrPyNMMpoBaTb MOJIMMAONAHbIE 
pacTeHHs B Folk OOpaGoTKH, KOra MOMyUaOTCA eAHHMYHbIe MOJMIMIONAHbIe pa- 
CTeHHA, a Yallle eMMHH4HbIe MOOerH. BaxKHOCTb CBOeCBPeMeHHOFO BbIABJICHHA HM 
PPYMMHPOBaHHA NMOVHMIOMAHbIX PaCTeHHH OMpedesAeTCA TeM, YTO HEOOXOAMMO 
CO3LaTb HaWJy4UIHe YCJIOBHA JIA MepeOnblIeHHA MOJIMMIOWAHbIX pacTeHHit HI 
mo6eroB, B MpOTHBHOM CJly4ae, HAXOAACh JasleKO [pyr oT Apyra, NOMMIONAHbIE 
pacTeHHA MOryT He 3aBA3aTb CeMAH. 

Hamu Oblia mocTaBJieHa 3aaua MOMbITAThCA HAaHTH CnocoOo GOosiee ObicTporo, 
mpoctoro HW B TO Ke BpeMA HafeKHOrO ONpeeJICHHA MOJIMMIOMIHEIX pacTeHuij 
pxKH Ha Oomlee paHHHX 3TaMax padoTb C NOMHMIONaMu. C 9sTO WebIo B 1958— 
1960 rr. nox pykoBogcTBom akag. H. B. Lluunua MbI mpoBesiw u3yyeHHe HaHOovlee 
BaXKHbIX CBOMCTB H IpH3HaKOB TpeX O3HMbIX MOJIMIMIOMAHbIX POPM PKU B CpaB- 
HeHHH C HCXOJHbIMH JMMJIOMHbIMH CopTaMH HM dbopmamu. Jia u3yyeHua 6b 
B3ATHI C/IELYIOULHe MOJHMIOWAHbIe (OpMbl O3HMOH px: BsaTka mocKoBcKaa, 
BeTBHCTAA POKb WH LHKAaA MHOPOJICETHAA POXKb. 

B pe3ysbTaTe H3y¥eHHA MopdoslorHyecKUX MPH3HaKOB Tpex MOJHIMMOHMAHbIX 
(popM pxKH HaMH ObIIO yCTaHOBJIEHO OYeHb MHTepecHoe ABJIeHHe. Kak moKa3auu 
Halll HaOOMeHHA, Y BCEX MOMMMIOMAHEIX (OPM px ABSbINOK (ligula) 6bIm 3Ha- 
YUTeIbHO JIY4Ie pa3sBHT, 4eM Y AMMOWAHbIX opm. 

Y JMMIOWIHEIX CPopM Px ABZbIYOK, KaK NpaBHIO, MOMyNpospayHbli Mu He- 
OoubwIOn WIMHbE!. Y pacTeHvi MOMHMJIOMAHBIX (OPM PKU OH Tove, HMeeT 6e- 
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Jy!0 OKpacky H, CaMOe PlaBHOe, 3HAUNTEIbHO JWIMHHEe A3ZbHINKA MMIONAHBIX pa- 
CTeHHH. ' 
Tak, Hampumep, eCJlH y JMMIONAHbIX pacTeHHh pxKH JWIHHAa ABbIUKA PaBHA- 
ach ~1 MMH peyko JocTuraa 1,5 MM, To y NOJIMMOMAHBIX pacTeHuit BeM4HHA 
A3bI4Ka PaBHANacb 2,5—3 mM (puce. | a — @), a y OTAeMbHBIX NMOMHMMIONANbIX 
pacteHwi BaTKH MOCKOBCKOM HW BeTBHCTOM px ero JWIMHa JocTHrasa 4 MM. 
[lockoubky y BCexX TpeX NOJIMMIOMAHBIX (OPM PKU A3ZbIUOK Obi PasBUT 3Ha- 
YHTeMbHO Jy4le, YEM Y JMMIOMOB, 9TO aslo HAM BOSMOXKHOCTh MpeAMOOKUTh, 
4TO, OYEBHAHO, Y 3JIAKOB YCHJIeHHe MPH3HaKa BesJINYMHbI JIMPYJibl CBAZAHO C AB- 


Puc. 1. JlueTba c aspruKamu (JHryJamu): a — BeTBHCTO# pxKH; 6 — BaTKH MOCKOBCKOH; 6 — JH- 

KOpacTyllel MHOrOJleTHeH p2KH (CleBa — JHCT HMVIOKAHOK opMbI, cripaBa — JINCT NOHMWIOKL- 

HOW (opmbl); 2 — aumena THOpHy_unii HemunnoscKnh; 0 — aumeHa CepepHbit us DHHIAHAHH 

(cleBa — MCT AMMIONTHOII (OpMbI, CipaBa — JIHMCT MOJIHNJIOHLAHOK bopMbl); e — BJIHMyCa rH- 

rauTcKoro (2n = 28); 9» — aaumyca ruraHTcKoro nosunsoHAHOrO (2n = 56) (cmepa — ecrecr- 
BeHHbIM TMOHMIOH, CipaBa — 9KCMepHMeHTaJIbHO NOJlyYeHHaA copma) 


eHHemM nomuniouguu. Ecau 3To Tak, TO, OYeBHAHO, U Apyrve nomMMIOKAHbIe 
(POPMBI 3J1AKOB JOJIKHb! HMeTb OOJIee PasBUTylO Hrywy. B sTOH CBA3H HaMH jJlo- 
NOJHUTEIbHO ObIVIO MpoBeeHO H3y4eHHe NOJIMNJOM“AHbIX POPM y HeKOTOPLIX 
Ipyrux 3akos. Ilpu u3sy4yeHHu BeJIHMYHHbI JIMTyJIbl y MOJITYYeHHbIX HAMM NMOVIM- 
IJIOMHBIX (OPM AYMeHA B CpaBHeHHH C UCXOMHbIMM AMMIOMLHBIMA (bopMamu 
MbI HaOJNOMasIH Takoe Ke ABIEHHe, KaK Uy Px. 

Tlomummovsnble dbopMbl AYMeHA UMeJIH 3HAaUMTebHO Jly"Lee pasBHTHe JH- 
ryJIbl, 4eM AuMNOMAL. Tak, HampuMmep, y MOMMIONAHbIX PopM BypsxAAHOrO 
quMensa [MOpuanpiit HemunnoscKkui (roosepupii) H CepepHpit v3 OnniaAnyuu 
TWe€HUaTbIM) WIMHa A3bIdKAa Oblia paBHa 3—4 MM, B TO BPeMA KaK y HCXOJHBIX 
IMMJIOHAHBIX COPTOB AyIMHa AZKIUKa He MpeBbiuiasa 1,5 mM (puc. | e, dO). 

Ha mvTOMHHKe JMKOpacTyllux pacTeHHit Jla6opaTopHu OTAajeHHOH TH6- 
VIM3ZAalMU MMeIOTCH [Be pacbl 31MMyca rurantcKoro (Elymus giganteus Vhal) 
> YHCIaMH xpomocom 2n = 28 u 2n = 56. 

Moxuo ObluI0 mpewnouaraTh, UTO pacTeHHA 56-XxpOMOCOMHOM pacbl a1HMyca 
‘UP aHTCKOPLO ABJIAIOTCA MOMMIONLHOUK C(POpMOl HW BOSHUKJIN B MpUpose B pesyib- 
rare yYABOCHHA 4YNCla XpoMocoM y pacTeHHi pach 2n = 28. 

_Ha6moyenua noKa3aiv, 4To y pacTeHui 9MMyca 56-xpomMocoMHoi pacpi 
3eHUHHA JIMPYJIbI 3HAYHTeIbHO CHJIbHee BbIParKeHa, 4YEM y pacTeHHH pacpl 2n = 
= 28 (puc. | e, 0). CnegqoBaTebHO, y AMKOpacTylilero 31aka 9HMyCa MOWIK- 
INOWIMA, OUeBHAHO, TakxKe BeleT K YCHJICHHIO IIPH3HaKa BeJIMUMHI JIMTyvIbI. 
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STO IpesnoOKeHHe, Halo yOeqUTeIbHOe HOATBEPKeHHeE B 3KCIIE€PpHMeHTaJIb- 
HbIX paOoTax, mpoBeseHHEIx K. A. Terposoii. 

B pesybptate o6pa6oTKH KOJIXHILHHOM KJIOHOB pacTeHHi 9IMMyCa PMraHT- 
cKoro 4 91MMyca MarKkoro (E. mollis Trin.) 2n = 28,K. A. Herpospo nonyyenst 
NOJMMIOKW Abe (opMpl c 2n = 56. TlomMnsonyHble NoGerv 31MMyca MeN 3Ha- 
YHTeIbHO Jyulee pasBHTHe JIMPyJIbl HM JerKO OTIMYAIHMCb TO STOMY NpH3HaKy 
OT AUMMOWAHbIX MOGerosB (puc. | e, #). L[uTomorMueckHi aHaJH3, MpOBeeHHbI 
K. A. Tlerpopoit, noxasaJl, uro modern Cc Govlee pasBUTOH HrysOH UMeIH 56 xpo- 
MOCOM, T. @. Obl MOJIMTMJIOMHbIMH. 

13 MpHBeseHHbIX BbILIe IPHMepOB MOXKHO BHeTb, YTO y pxAMa pacTeHHit 31a- 
KOBbIX HaGOsOMaeTCA OOULaA 3AKOHOMEPHOCTb yCHJIeHHA MpH3HaKa BeMYHHBI 
JMPyJIbl yY MOJIMMJIOHHbIX (popM. 

Tor (akT, 4TO NOJIMNIOUAMA BeeT K YCHJICHHIO MIPH3HaKa BeJMYHHbI JIM- 
ryJIbl, ,a€T BO3MOXKHOCTh HCHMOJb30BAaTb ITO ABJICHHE AVIA PaCMO3HABaHUNA H OT- 
6opa NOMHMMOHAHbIX pacTeHHH y 31aKOB. OmpeyeseHe MOJIMMJIOHAHOCTH pa- 
CTeCHHA MO JWIMHe JIHTyJIbl (A3bI4Ka) BO3MOXKHO yxKe B *asy BbIXOa B TPyOKy. 

STO OOCTOATeJbCTBO OCOOCHHO BaXKHO HA PaHHHX 9TaNaXx paOoTbl, TaK KaK 
JlaeT BO3MOXKHOCTh MPOBOANTh 3afosro AO WBereHHsA OTOOP MOJHMIONAHbIX pa- 
CTeHHH, a TaK2Ke OTMETKY MOJIHMICHIHSIX H yaleHHe JMMIOMAHbIX MOGeroB Ha 
pacTeHHH, 

Kpome Toro, paHHH OTOOP MOJIHMMIOMAHbIX pacTeHHi WIM no6eroB jaeT 
BO3MOMKHOCTh CO3aTb CBOCBPeCMCHHbIH COOTBETCTBYIOILNH YXO 3a BBbIeJIeHHbI- 
MH MOJHMIOMIHbIMH pacTeHHAMH. 

OnpegeseHve NOTHMIOKAHbIX paCcTeHHi MO WHHe A3bIUKAa (MyJbl) ABJIAeT- 
CA CYUECTBEHHbIM OMOJIHEHHeEM K MeTOMY OMpeleIeCHHA MOJIMMJIOHAHBIX pactTe- 
HHH MO MopdosiorHyuecKHM MIpH3HaKkaM. 

Bce 9To laeT BO3MOXKHOCTb B TO OOpasoTKH BeCbMa OBICTPO ONpeeATS T10- 
JIMMJIOHAHOCTh O4eHb OOIbUIOTO KOJIHYeCTBa NOSeroB HW pacTeHHi. Mcnob30- 
BaHHe MOAMeyeHHOrO HaMH ABJICHHA 3HAYHTeIbHO OO/IeruHT pa6oTy uccuejo- | 
BaTeleH MO CO3faHHIO WH CeAeKILMH MOJIMMVIOHLHbIX POPM 3.1aKOBbIX pacTeHHit. 


[napubl OoraHHyeckHii cag Tloerynuto. 
Akanwemuu Hayk GCCP 19 X 1960 
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Toraage Akagemunu nayrk CCCP 
| 1961. Tom 137, Ni 2 


IKOJOCHA 


JI. JI. UACJIEHKO 


O CYIECTBOBAHHW «PASMEPHOLFO PA3PbIBA» B MOPCKON 
®AYHE JINTOPAJIH WH CYBJIAMTOPAJIN 


(1pedcmaseaeno arademukom E. H. Ilaeaoecrum 15 X 1960) 


XOTA CyLeCTByeT PA TEPMHHOB, OMpeleAOWLMX Pa3sMepHbIe OTHOWIeHHA 
OeHTOCHBIX OpfaH3MoB (MHKPoO-, Melio- H MaKpoGeHToc), B WHTepaType Jo Ccux 
mop He WMeeTCA ykKa3aHHii Ha CyIeCTBOBaHHe OObEKTHBHBIX TpaHHIlL MexK Ly 
Pa3MePpHbIMH TpylnaMH JOHHbIX %KHBOTHBIX. Kak moKa3bIBaeT MPHBOMMbIM 
HWKe CaMbIM OOULMH MpelBapuTebHbIM aHaJIH3, WIA pa3MepoOB Tea OTKPBITO 
MKUBYWLMX MOPCKHX JOHHbIX XKHBOTHIX JIMTOPAaH W CyOAHTOpatu cytlecTByeT 
rpanula, IPMxoAAMaAcA MpHOMH38HTeIbHO Ha 2 MM MW BbIparKaloulaicaA B pe3KOM 
pa3sM4uu cocTaBa (bayHbI 0 O6e cTOpoHHI OT Hee. Mpl mpeqwaraeM CUHTaTb ee 
rpaHuieH Mey MeHO- H MaKpOOeHTOCOM, a HMe€HHO: XXHBOTHbIX MeIbye 2 MM 
OTHOCHTb K MeHoWayHe, a KMBOTHBIX, PaBHbIX 2 MM HIM Gomee,— K Makpoday- 
He. Iloq OTKPbITO 2KMBYULUMH B aHHOM CJly4ae MOHUMAIOTCA CBOGOAHOAKUBYILME 
He IpAayuiveca (B paciileIHHbl, TDyOKU, MycTble pakOBHHbI, rycTHle crueTe- 
HUA PH30H0B HM T. M1.) 2KHBOTHbIe, OOMTaIOlIMe Ha MOBePXHOCTH TpyHTa. 

Ilo pa3smMepaM Tela OTHOCHTeIbHO 3TOM TpaHHIbl BCe OTPAbI (KwIaCCBl), 
MMEIOWHe MpescTaBuTeselH B MOPCKOM OeHTOCe, MOXKHO pa3OHTb Ha TPH rpynnbl. 
Muorve OTpsAfbl, KOTOpble 3feCb He MepeuucsIAIOTCA, He HMeIOT TpecTaBUTeen 
Meibye 2 MM. OHH JOJDKHbI ObITb OTHECeEHbI K MaKPOOeHTocy. TakxKe cpa3y 
MOryT ObITb OTHECeHbI K MeHoOeHTocy Macrostomida (?), Gastrotricha, - Kino- 
rhyncha Tardigrada u Halacarida, KoToppie HHKorya He GOpilBalOT KpymHee 
2 vM (4,7, 13 14) 

Jia Hac MMeIOT HHTepec TaKCOHOMHMUeCKHe Fpyinbl, cosep2xKalllve BUAbI KaK 
Kpynuee, Tak HM Membue 2 MM. CnaOaad H3y4eHHOCTb HM OTCYTCTBHe MOHOrpadun 
no pay rpynn, 3agactyro OTCyTCTBHe CBeeHHH 10 OMOJIOrHH MH pasMepaM OT- 
JI@bHbIX BUJOB JelaioT MOAGOp MaTepHala upesBbI4aHHO TpyJOeCMKMM, HM Ti0- 
3TOMY Mbl 4aCTO OFPaHHYHBaIHCb HCMOb30BaHHeM OOMIMX CBeeHHH W3 pyKo- 
BOAcTB NO 300N0rHH. Jia yoOcTBa M3I0O%KeHHA MbI 3apaHee OTHOCHM OTJ[eJIb- 
Hble PPyNMbl MpeHMyllecTBeHHO K Melio- HIM MakpoOenTocy. IIpHBoquMbIe Hue 
WHpPHI MpelcTaBAAOT COOOM TOADKO Te KOJIMYECTBA MOPCKUX CBOOOAHOKUBYLWLUX 
JOHHbIX BHJOB, OTHOCHTeJIbHO KOTOPHIX MBI pacnouaraeM HeEOOXOMMMbIMM JaH- 
HbIMM 10 OHOMOPMM MW pasMepaM Tela Ha OCHOBAHHH OTJeJIbHBIX PaOOT, Ha KOTO- 
pble JlaeTcA ccblIKa nocie Ha3BaHHA TpyMMbl. 

Hien Ts ee OT HOC ATL Hee A IpeHMyMecTBEHHO K 
Metio6OeuToc ys M3 29 Bugos mopceKux Infusoria ("') 1b O2MH Kpyn- 
Hee 2 MM, M3 HeCKOJbKHX JlecaTKOB BUgoB Rhabdocoela (1,1%,1524) — pra. 
Hukaxkux cBesenuli mo OHOMOrHH STHX Tpex chopM MbI He HMeem. M3 99 BuHyOB 
Ostracoda (7°) mecTb npesbiiiaoT 2 MM. Jia ByxX M3 9THX IeCTH BHJOB yKasa- 
Ha «yMepeHHasd riyOuHay, Tp ObIIM HaliqeHbl TObKO rayOxe 100 mM, oun — 
rayoxe 40 m. Mut ne namimu yKa3annit (°,14,"°) Ha CyllecTBOBaHve NOHHEIX Co- 
pepoda Cyclopoida kpynuee 2 mm. M3 nour mosytopa TEICa4Y BuoOB Copepoda 
Harpacticoida (1, 7,1°) rombKO WecTb MpeBbIWaOT MO AMHe Tela 2 MM: 9KTO- 
napasur Balaenophilus unisetus P. O. Aurivillius (2,4 mm), kommMencan Suna- 
ristes paguri Hesse (3,0 mm), nesaruueckun Parathalestris croni (Kroyer)(2,3 mm), 
rutyOokozpogubie Cervinia magna Smirnov (2,1 mm), Pontostratiotes horrida 
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V. A. Brotzky (2,0 mm) u Parathalestris jacksoni (T. Scott) (2,2 mm), mopcKoit 
BU], OOMTAIOULMi BO BPEMeHHHIX BOAOeMax H Jo ryOuunl 40 m. V3 14 Bugos Ta- 
naidacea (?°) kpymHee 2 MM — MATH, H3 MoceqHUX YeTbIPe He ObLIH HalieHbl 
Ha rryOuHax MeHbute 60 m. 113 563 Bugos Foraminifera (1*) 134 Opipator Kpyn- 
Hee 2 MM, ToJbKO 25 H3 MOCJIeTHHX ObINM HalijeHbI Ha rryOuHe MeHee 100 mo. 
Cnefyet yyectb, 4To Aa Foraminifera opojbHO OObIdHbI OObUIMe Bap Malnn 
pa3MepoB Tela H 4TO B ONMCaHHAX BUOB He yKasbiBaeTCA, C KAKMMM OMOTOMAaMH 
CBASaHbI 9TH BapMallHH, a JaeTCA JIMUIb MAKCHM@JIbHbIM pasmMep Tela. OTHO- 
CHTeJIbHO MpescTaButeseH Kuacca Nematoda TpyHO CKa3aTb, OOMTAIOT JIM OHM 
Ha MIOBepXHOCTH HJM B TOME rpyHta. Tem He MeHee, H OTpAAbI Kacca Nema- 
toda ABHO OOHApyXKHBaIoT MpeHMyIleCTBEHHY!O MpHHaIeKHOCTh K OHOH H3 
JIByX PaCCMATPHBaeMbIX Pa3MePHbIX rpynm Oentoca. Tak, no AaHHEIM Busepa 
(73) c unmHiicKoro mpHOpexba, oOTpAybl HemaToyx Chromadoroidea Axonolai- 
moidea u Monhysteroidea coctost, cooTBeTcTBeHHO, Ha 74, 76 4 85% M3 BHOB 
Meibue 2 MM, a 78% BuoB oTpaga Enoploidea, Hao6opot, kpynHee 2 mM. 

[Tpyunb, oTrHocamueca NnpewMyMecTBeEHHO ~ K 
MaKpoOeuToOcy. Yka3aHHii Ha CylecTBOBaHHe MopcKHXx Oligochaeta 
(°,1114) menpue 2 MM MbI He Hamu. Amphipoda (°,1*) u Gastropoda (11,14) 
Mesibue 2 MM [IpefCTaBJLAIOT peqKHe ucKso¥eHHA. Isopoda (7,14), ecmH HCKJIO- 
YUNTb (ppeaTOOHOHTOB, BeEPpOATHO, TakxKe He OplBaloT MesIbye 2 MM. 113 Polychaeta 
(°,8,14) mempue 2 MM GOpiBatoT HekoTopble Sabellidae u Serpulidae (ctposmne 
TpyOKM), a TakxKe HekoToppie Hesionidae (no-BHyHMoMy, MpsayyulMeca) H 
Syllidae. B mesomM KomMYeCTBO STHX HCKJIOUeHHH MO OTHOUMIeHHIO K OOLeMy 
uncly BuoB Polychaeta oveHb HeBeHKO. SappiBatoulHeca B HI Cumacea (*, 
1114) y Brachiopoda (1%,!*) uMetoT no HeOObIIOMy KONMYeCTBY BUOB, Mepexo- 
JAULMX pa3sMepHylo rpanuny. MuHuMaibHad jMHa Tena Pantopoda (1,14) 
0,8 MM. OgHako, eCJIH CUHTATb 3a pa3sMep Tela paccTOAHHe MexKAy KOHILAaMH BBI- 
TAHYTbIX HOMKeK, TO ake MeIbYaliiwee H3 STHX CBOCOOPa3HbIX YKHBOTHEIX OKa- 
yKeTCA KpymHee 2 MM. 

Uckm04ueHHAMH, TO-BHAHMOMY, ABJIAIOTCA TpH rpynnp: Archiannelides 
(15,18), Alloeocoela (1°,11,13,27) wu Acoela (°,9,4,13,14), npeacraBuTenu KOTOPBIX 
Oovlee paBHOMePHO pacripeseAIOTCA MO O6€ CTOPOHI OT rpaHHupl. OHakO BHY- 
TpH 9THX TpymM Takxe HMeeTcCA nosoOnHan AuddepenuManua, Tax, Archian- 
nelides Protodrilidae u Poligordiidae kpynHee 2 mm, a Nerillidae u Dinophi- 
lidae — membue. To Ke camoe, HO B MeHee pe3koii cbopme, y Alloeocoela: Plagio- 
stomidae u Monocelididae, kak mpaBuno, kKpynHee 2 mm, Pseudostomidae u 
Allostomatidae, kak mpaBHuio, Mesbye. Otoplanidae B paBHoH Mepe mpeycTa- 
BJICHbI 110 O6€ CTOPOHI OT PpaHHIbl, HO 2KHBYTB MecKe, H MOSTOMY AVIA HHX, Kak 
uM qvia Nematoda, oveHb Tpy4HO CKa3aTb, Pe — B PpyHTe HH Ha HEM — OHH 
ooutaroT. Acoela npefcTaBJieHbl riaBHbIM OO6pa30M MeJIKHMH copMaMH, OHaKO 
pog Convoluta BkKs1ouaeT B CeO BHAbI C pasMepaMmu Tesla OT 0,6 Zo 9,0 mm. Cue- 
AyeT O*KUAaTb, YTO Moce NOAGopa MaHHEIX MO OMOJIOFHH HM pa3smMepaM JIA OT- 
JIeJIbHbIX BHOB pa3MepHble OTHOWIEHHA B STHX Ppynnax cTaHyT GOovuee ACHBIMH. 

HeoOxoqumo nolyepKHyTb, YTO H3 MOUTH Tpex THICAY BUAOB (ecATH M3 pac- 
CMATPMBaeMBbIX 3f/eCb Ppyni, MepexoAAUWIMX TpaHHiy B 2 MM), MO KOTOPBIM MbI 
pacnoularaeM CBeJeHHAMH O pa3Mepax, OKa3aJIOCb BCePo Ba BUa, MpecTaBA10- 
WIMX Oovlee MIM MeHee JocToBepHoe ucKNO4eHHe. Oto Parathalestris jacksoni 
(T. Scott) us Copepoda Harpacticoida u Tanais tomentosus Kroyer u3 Tanai- 
dacea. MHtepecHo TakxKe, 4TO OAMHOUHbIe cuAauHe Coelenterata (3a ucKO0U¥e- 
HHe€M HEMHOrHXx (bpeaTOOHOHTOB) H KosIOHHH Coelenterata, Bryozoa u Kamptozoa 
He ObIBaloT, M0-BHHMOMYy, MesIbye 2 MM, XOTA Pa3MePbI OTICMbHbIX 300HJOB y 
HMX, KaK IIpaBHIO, MeHbue 2 MM. 

Takum o6pasom, cyllecTBoBaHHe cpayHHCTHYecKOro paspbiBa MpescTrapssetes 
HaM HeECOMHeHHEIM. Ilo Bceli BEePOATHOCTH, Pa3PbIB HMe€eT MECTO H 110 OTHOIICHHIO 
K KOJIMYeCTBY BHOB, TaK KaK, MO-BHJMMOMY, Ha pa3MepbI OKOO 2 MM IpHxo- 
AMTCA CHHKeHHe YMCA BUJOB: MpeACTaBUTeIM rpynm mMakpodayHbl, Kak mpa- 
BUJIO, B CpeHeM 3Ha4HTeJIbHO KpylHee 2 MM, H JIHLIb OTHOCHTeEIBHO O4UCHb HE- 
MHOPHe NOAXOAAT BIVIOTHYHW K ABYXMUJIJIMMeTPOBOH rpaHuile, KOTOPaA ABJIAeTCA 
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HWKHMM IipefleJioM 93TOrO pa3spbiBa. Bepxunh mpeset, mpHxopauHlica, Be- 
POATHO, Ha pa3Mep B HECKOJIbKO MHJIJIMMeTPOB, BbIpaxkeH MeHee pe3ko. Ha cHu- 
7KeHHE KOJIMYECTBA BHOB B OO1ACTH MpOBOAMMOM HaMH pa3MepHOH rpaHHlpl yKa- 
3bIBaIOT JaHHble Pemane no H3yYeHHIO pa3sMepoB TeJla OeHTOCHbIX HXHBOTHbIX 
Kuupekol Oyxtp. Ha puc. | (no Pemaue (1°), c H3MeHeEHHAMH) MIpencTaBeHHI pe- 
3yJIbTaTbl H3MepeHHA MM HacesleHHsA Cutan. Hanulo 3ameTHOe CHH>KeEHHE KO- 
NMY¥eCTBa BHJOB B pa3smMepHom KJiacce 2,1—4,0 mm. Takoro CHMKeHHA He Jao 
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HacesleHve NeCKa H WJla, Ha Halll B3riAy, NOTOMY, 4TO OONbINAA YaCTb BHQOB, 
BEPOATHO, MOJ2MKHA OBIT OTHECeHA K HHdayHe. 

Bo3MOXKHO, 4TO Pa3pbIB HMeeT MECTO H M10 OTHOLIeHHIO K UNCsy ocobei. Bu- 
3ep NepBbIH MOKa3al 3TO Ha OCHOBAHHH H3MepeHHA HeCKOJIbKUX TbICAY HEMATON 
(cm. puc. 2). Ha puc. 2 (no Busepy (7%), c 43MeHeHHAMH) TpecTaBeHO MpOrleHT- 
Hoe paciipesesienve KoOIMYecTBa 9K3emMJIApoB Nematoda, co6OpaHHbIxX Ha pa3- 
NMYHbIX BOMOPOCJIAX, MO pasMepHbIM KyIaccaM. MHHUAMyM KOJIHYeCTBA 9K3EMIVIA- 
POB IIPHXOMUTCA Ha pa3MepHbIH Ksacc 1,6—2,0 mM, T. e. He CoBMafaeT c rpaHH- 
Wel, IPOBOMMMOH HaMH. SOTO MpovCxOAUT, BepOATHO, MOTOMY, UTO H3MePsAVIHCb 
NOApA Bce BCTpeyeHHble OCOOH, B TOM 4NCJIe MH He JOCTHTMIHe MAKCHMaJIbHbIXx 
pa3MepoB HellooBo3spevibie. Busep, K CorxKaJIeHHIO, OObEAMHACT HECKOJIbKO pa3- 
MePHBIX KJIaCCOB B OHH: 2,1—5,0 mm. Ec.im nomb30BaTpca JorapHudMAyecKkor 
WKaJIOH, STOT OObEAMHEHHbIN Kacc CulelyeT pa3sOHTb MNpHOJIM3UTebHO Ha TPH. 
Ha fvarpamMe mpecTaBsieHO B IIPOWeHTHOM BbIPaxKeHHH KOJMYeCTBO OCOGbeH, 
MpUXoOLAlleecA B CPeHEM Ha KayKJbIH H3 ITHX TpeX Pa3MePHbIX KJIaccoB. Kak 
BHJHO H3 HarpaMMbl, JIA 3aKPbITbIX YUYaACTKOB (GebIe CTOJIOMKH) yMeHbIeHHe 
KONMYeCTBA OCOGeli BLIPAaKeHO C1a60, AVIA OTKPBITHIX (YePHbIe CTOOMKU) — 
ropa3o 6osee pe3Kko. 

Panr TaKCOHOMHYeCKHX pyr (riaBHbIM O6pa30M, CeMeHCTBa, OTPAAbI U 
KaCChl, IPeCHMYyULeCTBeEHHO OTPAbI) YKa3bIBaeT Ha OOJIbINYIO APeBHOCTb BO3- 
HHKHOBCHHA Pa3PbIBa; OTHOCHTEIbHO MaJlOe KOJIHYeCTBO HCKJIOUeHH — Ha TO, 
ITO BbISBaBIIHe ero (PakTOPbI MpOAOMKAIOT WeHCTBOBATh B HAaCTOAIMee BpeMsA. 
PaspbIB KaCaeTCA TOKO HENpAYYLIMXCA (POpM HM pa3seJIAeT HKHBOTHBIX TOJIbKO 
JO MaKCHMAJIbHBIM pa3MepaM, He38aBHCHMO OT (OpMbI Teva. 

Takum oOpa30M, ofpeleeHHbI (OT JByX JO H€CKOJIbKHX MUJJIMMeTpoB) 
Ja3Mep Tela OKAa3bIBaeTCA jiJIA KUBOTHBIX HeO/arOnpHATHBIM. OObACHeHHE 3TOFO 
ABJICHUA HAO HCKATb, I10-BUMMOMY, B CulestyrollleM HalipaBlenuu. Ham Kaxerca, 
de OyHeT OoMUIO! MOrpemHOCTbIO MPHHATb, YTO B MMKPO-M MeHOOeHTOCe NOYTH 
4eT xWMjHHKOB. Bo BcaAKoM Culy¥ae, HMeIOULHecA CKYyJHbIe JaHHble, CBeeHHbIe 
Mop (!7), ropopsT B nombsy sToro nooxKenus. Jtanee, Ha Halll Baran Oec- 
MOpHO (OCcO6eHHO AVIA TIPHMUTHBHBIX OTHOWeHHH), YTO MexKAy pasMepamy 
‘efia XWUHHKOB HM UX X*XepTB cyllecTByeT B KaKOH-TO Mepe olpesemeHHoe 
WHOWeHHe: XHUIHUKH, KaK IIpaBHl0, B H€CKOJIbKO pa3 KPyliHee CBOMX xKepTB. 
Xora MbI He pacnosiaraeM HUKaKUMM JaHHbIMM MO 3TOMY BOTIpOcy, MOxKHO ceGbe 
IpecCTaBHTb, YTO XKHBOTHbIE OMpeeeHHOrO pasMepa HMeIOT OoMbIe WaHCOB 
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; 


cTaTb Jo6pueii xHu,HMKOB. TakHM o6pa30M, MbI lpefmomaraem, 4TO OfHAa H3 
BO3MOXKHBIX IIPHYMH CyLleCTBOBAHHA «pa3sMepHOrO paspHiBa» — oOMpeyeseHHble 
Pa3MepHble COOTHOWICHHA XHULHHKOB HM HX *KepTs. 


SoomornuecKHH HHCTHTYT Tlocrynusio 
Akayemun Hayk CCCP 7 X 1960 
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MHKPOBHOJOTH fl 


H. b. 3ABAP3HHA 


JIATHYECKHA APEHT B KYJIBTYPAX CHLORELLA PYRENOIDOSA 
PRINGH. 


(I]pedcmaeaeno axademuxom B. H. IlanowHuKkoseim 13 X 1960) 


Kak OblJIO MoKa3saHo paHee, AH3HC aOopaTopHbIx KyibTyp Chlorella py- 
renoidosa Mpoucxo{HT B pe3yJbTaTe elicrBuA cremudpuueckoro arenta (}). 

ONEKTPOHHOMHUKpOCKonMyecKHe HCCIelOBaHHA 3aCTaBHIM fpeqnonoOxKUTD, 
UTO IIPH4MHOM JIM3HCa ABJAIOTCA Ccbepu4ecKHe TeTbIla, OOHAPyKeHHbIe B MaC- 
COBOM KOJIMYeCTBE B JIM3HPOBaHHbIX KYJIbTypax. OHaKO MOCKOJIbKY JIM3HC Obi 
NOJIYYeH B KYJIBTYpe XJIOPeJVIbIl, COMepxKalleH OakTepHaJIbHbIe OPFaHH3Mbl, cy- 
ULeCTBOBaHHe CilewupuyecKoro JIMTHYeCKOrO areHTa He GObIIC OKa3aHO. 

Tlostomy 3afauel JaibHelimei padothl ABIAI0cb Momyyenne 1) uucTOH KyuJb- 
TYPbI XMOpembI HM 2) cBoGoMHOrO OT GakTepHit MpenapatTa AMTHYeCKOrO areHTa. 
CoeMHeHHe STHX JBYX KYJIbTYP OJ2KHO OblJIO BOCIPOH3BeCTH KapTHHy sH3uCAa. 
Hcecaeqopanua MpoBowusiHcb ¢ Tem 2Ke wiTammom Chlorella pyrenoidosa Pringh., 
UTO H B Mpelbiyulei Hawiel padote. 

IIpuMeHeHHe TULaTeIbHOrO MUKPOCKOMMYeCKOrO KOHTPOJIA MOKa3a0, 4TO 
a6o0paTOpHble KYJIbTYPbI XJIOPeJJIbl, KAK MpPaBHJIO, 3arpA3HeHbI pa3IM4HbIMH 
dopMaMH MHKpoopranH3mos. IIpuHMeHeHve pa3HOOOpa3HbIX MHTATeJIbHbIX cpes 
He JlaBalo yOexKeHHA B YHCTOTe KYyJIbTypbl — OTYACTH MOTOMY, 4TO POCT XJIO- 
peIbl MaCKMpoBall pocT OakTepuii. Muorga OakTepHaJibHble KOJIOHHA pacmio- 
arasiucb H Ha MOBepXHOCTH KOJIOHHH XJopeJibl. OObIMHbI MUKpOCKONMYeCKHH 
KOHTPOJIb TAKKe OKa3aJICA HEMOCTATOUHBIM, TAK KAK HEKOTOPble BHAbI OakTepHHi 
MpHkKpenlAIOTCA K OOO/IOUKaM BOAOPOCcieH HM MOXO MpOKpaliMBaloTcA Kpacka- 
mu. Hav6onee yNoOHbIM MeTOJOM KOHTPOJIA OKa3alacb AHONTpasbHad MUKpo- 
CKONHA KUBEIX KyJIbTyp XJopeib. [[pHKpenwenve GakTepHi K BOMOPOCIAM 
Jeasio MOUTH Ge3HaeXKHOH MOMbITKY NOJIYYHTb UHCTY!O KYJIbTYPy OTCeBOM KO- 
JOHHM Ha MIOTHOH cpese. OOyueHHe yJIbTpadvo.eToM HM IpHMeHeHve aHTHOHO- 
THKOB TakKe He aslo HYKHbIX pe3yJbTaTOB. UncTad KyJIbTypa XJOpeJ Ib Oblia 
MoJTyueHa MeTOJIOM pacceBa Kaleb (*). 

Ja ToJyyeHHA CBOOOAHbIX OT OakTepHit NpemapaTos HTMYeCKOrO areHTa 
TIPHMeHANOCL PUIbTPOBAHHe JIM3HPOBAHHOH KYJIbTYPbI XJIOPeJVIbI Vepes yJIbTpa- 
gduibtTppl. Cpewu [lam6epana u dusptper bepKedesbla He Mponyckasu JIHTH- 
yecKHH areHT, MO-BHAHMOMy BCwJieAcTBHe aycopOuMH. MemOpanupie uJIbTpbl 
No 1 u Ne 2 ba6puKku yaptpapubTpos B MpiTHulax OKa3aJIMCb HeMpHrOAHbIMH, Tak 
Kak lpomyckau OakTepHi. DuibTpoBpanne yepes acOecTosble MubTpH CO-3 
wu C®-4 fapao n10XO BOCHPOM3BOAUMbIe Pe3yJIbTAThI. QIeKTPOHHaA MUKPOCKO- 
MHA MoKa3aa, 4TO uepe3 PuLTp CM-4 npoxoAUT JIMMWb KpahHe He3HauHTeJb- 
HOe 4HcCNO cihepHyecKHX 4aCTHU, H, MO-BHAMMOMY, 9THM HM OObACHHeTCH pas- 
w4ve B pesybTate onbitos. M3 10 onmbitos B 6 cy4aax BUMCTHIX KyJIbTypax BO- 
Nopocwiel, 3apaxKeHHBIX JIM3aTOM XJIOpeWIbl, (PUJIbTPOBaHHbIM uepes CO@-4 
B pasBeqennu 2: 10 u 5: 10 vepes 20—50 aneii HHKyOalMH B pale KueTOK 06- 
HapyXuBaJIHCb pe3KHe WHTOJOrMyecKHe H3MeHeHHA, XOTA BHCHIHHH BH, KyJIb- 
TypbI OCTaBaJICA MpexKHUM, OHA TOMLKO HeMHOrO x*KevTea. IlopaxkenHble KueT- 
KH BaKYONM3HpOBaJIMcb, MpHHUMad CHJIbHO B3fyTy1O dopmy. B sTHx mMoubIXx 
qiapax xpomaTodopbl OblIM OTHECeHBI K NepHepHH, OLHAKO Pa3spbIBOB OOOO4- 
KK He HaOmOganoch (puc. 1 6). [pyro cbopmol nopaxkeHua Oblia OcTaHOBKa 
(eneHuA Ha CTAaQUM TeTpab, Kora pasMe/IMBINMeCA KNETKM He pacxOMMJHCb 
\(puc. | 6). Bo Bcex sTHXx Ky bTypPax OCTABAMACb UACTb HEMOBPEACHHBIX MKUSHE- 
iCMOCOOHBIX KJI€TOK. 
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B KOHTPOJIbHBIX OMbITAX, Kya Obl BBeAeH (UIETPaT U3 CTAapbix HesaparKeH- 
HbIX KYJIbTYP XJOpeJIbl, MOWOGHOe NopaxKenve KJeTOK He HaOwOJalocb. ITO 
HUCKJIOUaIO MpeANoMO*KeHHe, YTO WHTOMOPHYeCcKHe H3MeCHEHHA BbISBaHbI XJIOpeu- 


Pue. 1. Kyaprypa Chlorella uepes 45 quel nocile 3apaxKeHHaA MH3aTOM, MpopuJIbTpOBaHHbIM 

yepes ac6ecToBbili puibTp. CD-3—4, Onnir nocTapseH Ha MaTepHasle, OUHUIEHHOM OT OakTepHit. 

10x 40 Zeiss. a — KOHTpONbHAaA KybTypa, 6 —B3yytble KeTKH Chlorella c oTrecHeHHbIMH K O60- 
JOuKe XpoMaTodopaMH MH ApPOM, 6 — KJIETKH C H€3aKOHYEHHBIM JesIeHHeM 


siHHoM (*). B pxxe OMbITOB KJleTKH, NOBpexKeHHbIe TAKHM «Oe3OakTepHa/bHbIM 
JIM3aTOM», TIpH MoceBe B 34O0POBble YHCTHIE KYJIbTYPbl XJIOPCJIJIbI BbISbIBAJIM aHa- 
JIOrH4HbIe H3MeHeHHA (Tab. 1). 

Takum o6pasom, «6e36akTepHaJIbHbIM JH3aT» He BbISbIBAI MOHOFO pa3spylie- 
HHA KJIeTOK BOOpocsieH, HO CHJIbHO NOBpexKal UX. OTPHWaTebHble pe3yJb- 
TaTbl HEKOTOPbIX OMBbITOB OODbSsC- 
HAIOTCA HeMOCTATOUHBIM COsJepxKa- 

Jlelicrsue JBaxIbl NaCCHpOBaHHOrO Ha X0- HHeEM JIMTHYeCKOTO areHTa*B (UJIbT- 
pev1e 6e36aKTepHaIbHoro JH3aTa Ha YHCTYIO patax u3atTa 
KYJIbTYpy XJOpeJJbI j 8 
AnbrouIMTH4eCKHii areHT He Teps- 
Paspene- Et sca cence Nerantaiseed Mien eT AKTHBHOCTH B mpefesax pH 4,5—9. 
Seen tare Ha 9TOM OCHOBaHHH ObIIH CiemaHbi 
NOMbITKH IJOHPOBaTb areHT C PHIbT- 


aJIbHOTO 
: uepe3 
qusata B | yepes 20 cyrox | “°PE338 | us cy-  pOB MOMKHC/JICHHBIMHA pacTBOpaMH. 


Ta6auna i 


KY JIbType 
TX  Dbbekt 6p HesHauntembupim. He- 
CKOJIbKO JIYUIIHe pe3yJIbTaTbI ObiwIH 
1) 40 Ectb BakyOJIH3H- 58,5 77,5 0 + 
cae PORES | sqgOnel§ oeTeniegh caamnamean iili HRe 
1: 103 55 36,6 : 
12108 EP opt 34.4 36,6 YBeIHYeHHe CKOPOCTH JIM3HCa 
gf ob te MOHOe paspylleHHe KJIeTOK XJOped- 
1: 105 Her Bak yonusH- 27,6 29,5 Jbl JIMUIb B NIpPHcCyTCTBHH OaKkTepHit 
POBaHHbIX KVIeTOK 
1+ 10° coe 42,5(2) | 225 BLIJBHHYVJIO MpesnoowKeHHe, ITO JIH- 
Kontos » '» 0 9 3HC BbISbIBaeTCA JeHCTBHeM IpoTeo- 


JIMTHYCCKUX (PeEPMEHTOB, OCBOOOKa- 
jOULMXCA W3 PaspyWIeHHbIX KJIeTOK BOJOpOcJieH HIM GakTepHii. OtHAaKO MmpoTeo- 
JIMTHYCCKAA AKTHBHOCTH 340POBOH M JM3MPOBaHHOM KYJIbTYPbI XMOpesMbI Opiwia 
OMHOK HM To 2%e. Takum oOpa30M, 3TO Npe~NomOmKeHHe OTMAUNO. 

[lockoubky M3aT, PUbTpOBaHHBIi yepes CD-4, He BHI3bIBaN MOMHOFO pa3- 
PYWEHHA KJICTOK XJIOPeJVIbI, CTAJIO OUCBHHIM, UTO B JIM3HCe NPHHAMAIOT yuacTHe 
TakKe OaKTePHH, IPHBOAAULHe K MOMHOMY paspylienuio KleTOK. B garTax, cpeau 
pasHooOpasHbix OakTepHit Obluia O6HapyxKena MU BEIeseHa * cnemudpHyeckas popma 
Caulobacter vibrioides Henrici et Johnson (), B npucyTcTBHH KOTOPOH MpOxoAH1 


* Wgentudukanna Caulobacter vibrioides Bsmonnena T. A. 3aBap3sHHpim. 
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K cmamee H. B. 3aeapsunoti, cmp. 435 


Puce. 2. Caulobacter vibrioides, npuxpensex- Puce. 3. Caulobacter vibrioi- 

HbIH K JIH3HpOBaHHbIM KJleTKaM Chlorella. Jlu- des, HecyulHH Ha ce6e ccepx- 

3aT MpOPHIbTpOBaH Yepes MeMOpaHHbIit cbuETpP yeCKHe YaCTHIbI. QNeKTPOHO- 
Ne 2. Dnekrpovorpadun, 3000 x rpapusx, 6000 x 


Puc. 4. Ccepnueckne uacrHubl H3 JIH3aTa, MpoOdHJIbTpoBaHHOroO yepe3s MeM- 
OpanHb duiptrp Ne 2, Qnexrponorpadusa, 6000 ». 


K cmamee A. M. Boek u I. C. Hurxugboposot, cmp. 462 


{ Puc. 2. QuekrpoHHad Mukpodororpapua 
) ccbepHuecKHX UaCTHU BHpyca HeKposa 
orypua. 700 xX 4 


NOH wH3Hc. B Moment wu3ucaC. vibrioides pasBuBaeTca B MaCCOBOM KO.1M4e- 
cTBe H NpOMoKaeT PASMHOMATLCH B JIH3ATE H MOCJe NOWHOL FHOeMM KeTOK XJ10- 
peuibl. Kpome C. vibrioides, ananormunoe 3Hauenne, 110-BHJ,HMOMY, MO2KeT HMETb 
HW Apyraa dopa Caulobacter, koTopyio HaM He yJa10Cb BbIeUTb B YHCTYIO KYJIb- 
Typy. C.vibrioides o6pt4Ho BeTpeyasica B OakTepHa/IbHO 3arpsASHeHHBIX KYJbTY- 
pax xsopesbt. PasmHoxenne C. vibrioides B crappix KybTypax xslopesibt 
MPMBOAHT K OOPasoBaHHIO XJIOMbeB H OCe,.aHHIO BOLOpocsel Ha THE cocysa. 
OOptuHO OH MIPHKpeliseTcA K OOONOUKAM CTAPbIX HIM MOBPeXKCHHBIX KJIETOK 
(puc. 2). Pasputue C. vibrioides HeckombKo noqaBineTcCA JoOaBseHHeM K KYJIb- 
Type xsopemibl 5 M/s puBaHONa HAM O6yYeHHeM yabTpadvionetom 14796,0 
spr/em’. IlomHoe ocpo6ox enue susata or C. vibrioides npexctapuno 6oub- 
Wie 3aTPpyMHeHHA, Tak KaK OH JIerKO MpOXOMsl Yepes MeMOpaHHble PUJIbTpbI 
Ne 1 u No 2. 

B ganbuetutem C. vibrioides 6ni1 Bbijeen B UMCTYIO KyIbTypy Ha MMHepasb- 
Hon cpeve IIpatra* c fAo6aBjeHnvem 2% pom xeBoli Bomb. Tlocie 3—5 naccaxefi 
Ha 9TOM cpeme C. vibrioides ne BbIsbIBa M3HCa XOpeIbI. Takum O6pa3om, CaM 
10 cede C. vibrioides He aBJIaeTCH NpMunHOM H3HCa XOpeVIBI. 

Buecenve 1M3aTa, MposuALTpoBanHoro yepe3s CO-4 B kyabTypy x1Opesibl, 
cojepxaulyio C. vibrioides, wim xe WoOaBeHHe K UMCTOM KYyJbType XJOpebi 
OTJeJIbHO PUIbTPOBaHHO"O JIM3aTa UM KYJIbTYpbl OakTepHii B HEKOTOPHIX Cly4aax 
BOCIIPOH3BOAMI0 KapTHHy JIH3HCca, OnMCaHHy10 Hamu’ paxee (?). JIu3suc npoxogua 
ObicTpee, ecIM KybTypa C. vibrioides u npoduistpopanupili uepes CO-4 
JIM3aT XJOPeJJbI MpeABapuTesbHO HHKYOMPOBaJIHCb BMeCTe B TeYeHHe 4—5 cy- 
TOK HM JIMUIb 3aATeEM BHOCHJIMCb B KYJIbTYpy XJOpesbt. 

OjeKTPOHHOMHKpocKkonHyeckhe HCCIeOBAHHA OGHAPyXHIM B H3aTAX XJ0- 
pebI YACTHUBI, KOTOPbie He ObIIH CTPYKTYPHbIMH 9J@MeHTaMH Ppa3p yINeHHbIX 
KJ€TOK BOMOpocuieH H HUKOra He BCTPeuaJINCb B PaspyIMieHHbIX HCK yYCCTBeCHHBIM 
MyTeM KyJIbTypax xslopebi (*). B dusbTpoBanHpix yepe3s CM-4 wu3aTax BeTpe- 
yaloTCA ccbepHueckHe YaCTHIbI, MOpdsosiorHA KOTOPbIX COIMKaeT UX Cc caraMu. 
OHH MMeIoT C*bepHuecKoe Te0, ClerKa BOrHYTOe C OMHOH CTOPOHHI, re mpuKpe- 
MAeTCA KOPOTKHH KOHYyCOOOpa3HbIH OTpocToK (pyc. 4). OTH YaCTHILbI MOryT 
nmpukpensateead kK C. vibrioides (pyc. 3), He BbIsbIBaA ero WH3uCa. Ha 9TOM oc- 
HOBaHHM BO3SHHKJO MpelnomoKeHHe, UTO IPHYHHOM MH3HCa XJOPeJIbl ABJIAeT- 
eax C. vibrioides undunkpoBaHHbi darom. OJHakO 39TOMY IIPOTHBOpe4yHT TOT 
hakT, 4uTO Ge36aKTepHabHble JIM3ATbI BbISbIBAIOT WHTOJIOrHyecKHe H3MeHeHHA 
Bosopocuen. 

Ha ocHopaHHu mpoBeseHHOH paOoTb! MOXKHO MpeANoNOKUTb, YTO C. vibrio- 
ides B Mpotecce NH3Ca xopeibI 1) BEINOMHAeT POb NepeHocuvKa JIMTHUe- 
ckoro arenHta; 2) NpHKpenmaAadch kK OGOIOUKAM BOOpOCVIeH, MOBpex*KLaeT UX H Jle- 
naeT Oovlee MpOHHWaeMbIMH JWI “ACTH WMTMYeCKOrO areHTa; 3) yuacTByeT B 
OKOHYATEJIBHOM Pa3pyWeHHH KJIETOK XJIOPeJIVIBI. 

AKTHMBHbIe JM3aTbI BCerga comepxKaT C. vibrioides u ccbepuueckHe YacTHUBI 
ara. B otcytcTBue C. vibrioides nowHoro paspylieHHA KJeTOK XJIOpeJIbl He 
Ha6ofatocb. HennpuyupoBpanubiit cbarom C. vibrioides, Tak *Ke Kak MH Apyrue 
6aAKTepHU, KOTOPble HAM yflaJlOCb BbIeIMTb U3 JIM3aTOB, He BbI3bIBaeT JIM3HCa 
KYJIbTYp XJIOPeJIbI. 

Takum o6pa3om, GakTepHambHoe 3arpxA3HeHMe CaMO [10 CeOe He ABJIACTCA 
MepBONPMYHHOM MH3HCa KyJIbTYP XJIOpPeJWIBI. 

B 3akmioueHve aBTop BbiIpaxKaeT rryGoKky10 OlarogapHoctb A. E. IIpouenxo 
34 MOMOWLb MPM 3eKTPOHHOM MHKPOCKOMNMM HM BCeM CBOMM KOVJIJIeraM, OKa3aB- 
IIHM COJeHCTBHE MPH BbITOJIHeHHM JaHHOH padorpl. 

VinerutyT MuKpoOnouornu Tlocrynuto 

AxaylemuH Hayk CCCP 7 X 1960 
UMTHPOBAHHAS JIMNTEPATYPA 

1H. 3apaps3una, A. ponenuxko, JAH, 122, Ned (1958). 2 0. Komap o-~ 
Ba, MuxpoOvonorua, 18, 370 (1949). 3 A. Houwink, Ant. van Leeuvenhocek, 21,, 
49 (1954). #R. Pratt, Am. J. Bot., 29, Ne 2 (1942). bias 
1000 Mat BOJOMpoBosHo BogLt, KNO;—9,1 r, K2HPO4-0,01 r, MgSO4-7H20—0,04 r, 
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BHO®PHSHKA 


Yneu-koppecnonnent AH CCCP H. H. HY)KAHH, M. 0. MOMEPAHILEBA 
uy H. H. KY3HELLOBA 


CPABHEHHE OAHOKPATHOPO H ®PAKLWHMOHHPOBAHHOrO 
BO3JEHCTBHS BbICTPbIX HEHTPOHOB HA CEMEHHHKH MbILIH 


XapakTep CYMMAaLLHH NOBpexkAeHHH pH APOOHbIX BO3eHCTBHAX HOHH3Hpyt0- 
ile paqWawuv Ha OPraHH3M MOXeT ObITb BECbMa pa3zJIHYHbIM. MMeroulecs B JIH- 
TepaType JaHHble TOBOPAT O TOM, 4TO HaHOoslee YaCTO pH PpakWHoHMpoBaHHH 
NO3bl MpOWCXOAUT ocwa6eHHe NopaxkeHHH. STO, no-BHAHMOMy, OOycJIOB/IeHO 
pelapallHOHHBIMH IpolleccaMH, MpoTeKalouJHMH KaK BO BpeMA OOJYYeHHA, TaK 
M B WHTepBasax MexKly BO3yeHCTBHAMH. B HekOTOpbIX culyuanx ApoOseHHe 
NOsbl He H3MeHAeT OHOMOrHYecKoro adpekTa OGyYeHHA WIM ake yCHIMBaeT 
ero. Panee Obli0 NOKa3aHO, 4YTO IIpH HCNOMb30BaHHH CyMMapHBIX 103 100 u 400 r 
CTeneHb MopaxKeHuA CEMCHHHKOB MBIIIH MpH OJHOKpaTHOM H dpakiHOHHpoBaH- 
HOM PeHTeHOBCKOM OOJIYYeHHH OMHHAKOBAa, TOrfa Kak Cele3eHKa, 300HaA 
*Kele3a HW Oeladt KPOBb MpH (pakUHOHHpoBaHHOM OOsyyeHHH MopakKasHcb 
MeHbule (?). 

XOPOWO H3BeCTHO, 4YTO NO OHOMOrMYecKOMYy AelCTBHIO OCOOeHHO Ha CeMeH- 
HHKH, ObICTpble HeEHTPOHBI a:pcbeKTHBHee peHTreHOBCKOrO OOsyyeHHA (7). Kpome 
TOrO, B JIMTepaType MMeIOTCH MpOTHBOpeyHMBble JaHHble 0 H3MCHEHHIO OTHOCH- 
TeJIbHOH ONOMOrHYeCKOH sddeKTHBHOCTH (0.6.9.) ObICTpbIX HeEHTPOHOB MIpH nepe- 
XOfle OT OMHOKPATHHIX BO3JeHCTBHH kK XpoHHyueckuM. B To BpeMA KaK OHH aBTO- 
PbI OTMeUAIOT, UTO IPH XPOHHYECKHX BO3MeHCTBUAX 0.6.9. B OTHOWeHHH mMopa- 
7KEHHA CEMCHHHKOB BO3pacTaeT (*), NO JAaHHLIM APyrHx HccesoBaTeseH 3TOTO 
He Ha6wuoaeTtcs (*). B cBa3H C STHM NpeACTaBIAIO HHTepec MpoBecTH H3y4eHHe 
XapakTepa CyMMAallHH NOBpexKeHHH MpH dpakWHOHHPOBaHHOM BO3JleHCTBHH 
ObICTPbIX HeliTPOHOB Ha C€MCHHHKH MbILIM. 

Tloka3aTeAMH CTeMeHH MopaxKeHHA C€EMeCHHHKOB CJIy2KHJIH H3MeHeHHe Beca 
WM THCTOJOrHyecKOH KapTHHbI opraHa. B pa6doTe Obl HCNOIb30BaHbI CaMILbI 
OevIbIX MbIleH B BO3pacte 3 MecaleB. McTouHHKOM OBICTpbIX HeHTPOHOB Obl 
SJepHbIM peakTop moulHocTHIO 1000 xkst. Ilyyok ume CMATYeHHBIH CeKTp 
JeJleHHA CO CpeqHel 3Heprveli oKoso | m3B. Mcnomb30Bancb dbuIbTpE 150 MM 
4 5 MM B,C, O6syaeHuA NpOu3BOAHIHCb B TOUKe, HAXOAMBINeMCA Ha pacc TOAHHK 
240 cM OT akTHBHOM 30HbI. MollHocTb B yKa3aHHOH To¥Ke Opiia 160 rad/uac 
ObICTpbIX HeHTpoHoB (-+-5or y-syyeli). [loroK ObicTpbIxX HeHTPOHOB B 3TOH TOUKe 
coctapia 3,4-10? Heatp/cm?-cek CymMMapHasa Jo3a o6myyeHua 100 rad jaBa- 
JlaCb: a) OAHOKpaTHO, 6) B YeTbIPe ceaHca no 25 rad exkegqHeBHO. OOmy4eHHe 
ObINIO TOTAJIbHBbIM. 

3a6ol %KMBOTHBIX JIA B3BEIHBaHHA WH THCTOMOrHMYeCKOrO aHaJIH3a CeMeH- 
HHKOB TpoH3BomMica Ha 2, 7, 21, 35, 49 un 70 qHu Mocme OOy4eHHA. BrlOpanHpie 
CPpOKH 3a00A NO3BOJIAJIM TpoceqHTb THHAMHKY NWopayxKeHHA Ce€MCHHHKOB H AX 
nocsieyroulee BoccTaHoBJeHHe. Jia TucTOMOrHyeckoro aHajlH3a CeMeCHHAKH 
(PUKCHpoOBaHCh w%uAKOCTHIO IlenKepa H MoAH@HKauHH MakcumosBa. Cpe3bl Jle- 
JaIHCb TOJMMHOH B 6u. Okpacka cpe30B HPpOW3BOAMIaCb KMCJIbIM TeMaJlayHOM 
no Maiiepy. Ilpocmotp mpenapaTos mpor“sBogzuica c yBerHyeniem 8B 300 pas. 

IIpu anaiuse rucTosorHyecKoOH KapTHHbI CeMeHHHKOB HCMO/Ib30BaIH MeTO- 
AMKY, lpeqviowKenny1o Porrom u Koynurom (*) AIA yueTa KJeTOK 3apOfpIleBoro 
STIMTeIMA, HAXOAULHXCA Ha Pa3HbIX CTaMAX TameToreHe3sa. Cyl{HOCTb 9TOH 
MeTOAMKUM 3aksOUaeTCA B TOM, 4TO Ha CpeHHHOM cpese cemeHHHKa B 100 
KaHaJIbllaX MPOW3BOAMTCA Yy4eT MpHCyTCTBYIOWIMX THMOB 3apObILIeBbIX KJe- 
Tok. Metoguxa ®orra u Koyuura Opa omomHeHa TpexOaJIbHOH CHCTeMOii 
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OWeHKH HaJIMUMA TeX WJM UHbIX KJIETOK. 
Bee KJeTKH 3apoObilleBoro INHTeIMA e/H- 
Ja Ha 5. kslaccoB: ciepMaTOroHHH, mpe- 
CNePpMaTOUMTHI, .CIepMaTOUMTH!, ChepMaTHJbI, 
cnepmMuv. JlaHHble, NOJyYeHHbie Mp u3yye- 
HHH BJIMAHHA pakuUMOHHpoBaHHaA o3p1 100 
rad Ha H3MeHeHHe BeCa Ce€MeHHHKOB, Mpes- 
CTaBJIeCHbI B TAO. | H Ha pue. |. 

M3 9THX MaTepHaJIOB BUHO, ITO Kak O]- 
HOKpaTHOe, Tak HM (bpakKILMOHHpOBaHHOe BO3- 
eucTBve B CyMMapHoH Jose 100 rad npuBo- 
JT K 3HAYHTeILHOMY CHH2KEHHIO BeCa CeMEH- 
HHKOB, KOTOpoe focTHraeT MaKCHMyMa Ha 
35 eHb nocsie oOyueHHA. CpaBHeHve 3THX 
JaHHbIX C Pe3yJIbTaTaMH, MOJIYYeHHbIMH pa- 
Hee IPH HCHOb30BaHHH PeHTTeHOBCKOrO 06- 
ayuenna (,°), MoKa3bIBaeT, 4TO NO BJMAHHIO 
Ha BeC C€MCHHHKOB MbIlleH ObICTpble HeHTpo- 
HbI IpHMepHo B 5—6 paz sdcpeKTHBHee, 4eM 
PeHTreHOBCKHe yun. Sto corsacyetcs c 1aH- 
HBIMM ApyrHx Uccwelopatesen (*), yka3biBa- 
IOWMX BeJIMYHHY 0.6.9. ObICTpbIX HeHTPOHOB 
lO JeHCTBHIO Ha Ce€Me€HHHKH TOrO %*Ke NopsAL- 
Ka, Kak MH NoJlyueHHas HaMH. 

Jjanupie puc. | u tab. 1 noKa3prBaior, 
4TO CTeleHb CHWKCHHA BeCa CeEMCHHHKOB M0- 
cle OfJHOKpaTHOrO H dpakIMOHHpoBaHHOrO 
Bo3jeictBua 100 rad ofuHaKopa. K 70 JHI0 
Tlocle OO6JIyueHHA Bec CeMeHHHKOB elle He 
BOSBPallaJICA MOJIHOCTbIO K HOPMe, OHAKO 110 
WMHTCHCMBHOCTH BOCCTAHOBJICHHA MexK Ly rpyri- 
MaMa KMBOTHBIX, OOJIYYeHHbIX OJHOKPaTHO 
M (pakWMOHHpoBaHHO, Tak%Ke He HaGvIOLa- 
JIOCb pa3JIHUHH. 

JA BEIABJICHHA BO3MOX%KHOH cnelupuKn 
peakIMM CeMeCHHHKOB Ha (bpakiWMOHHpoBaHHoe 
BOSJCHCTBHe OBICTPbIX HeHTPOHOB OHOBpe- 
MeHHO ObIJIO H3y¥eHO H3MeHeHHE Beca Ceve- 
3eHKH. B 9TOM culyuae HaOmOfsalach WHaA 
KaptTuua. Ilpu dpakuvoHHpoBaHHH Jo3bl 00- 
JIYYeHMA BeC CeIe3eHKH CHWKAJICA B MeHb- 
wleH CTeMmeHH, YeEM Ip OJHOKPaTHOM BO3JeH- 
CTBHM. CyleqopatTesibHO, dpakiMOHWpoBanHe 
IIpHBOAMIO K ocNaOeHHIO MOBperxkarolero 
AeHCTBUA HEHTPOHHOTO OGsyyeHHaA (Tabu. 1). 
Anasioruunad KapTHHa HaGwioaiacb pauee (*) 
M Mp MCMOJb30OBaHHH PeCHTTeHOBCKHX JIyyeH. 

MatepHawbl, nosryueHHble Mp PrucToOsOrH- 
4YeCKOM aHaJIH3e CEMCHHHKOB, IIpHBeeHbl Ha 
puc. 2. O6syyeHue ceMeHHHKOB OBbICTPbIMH 
HeHTPpOHaMM IIpHBOAMIO K MOCTeMeHHOMYy HC- 
Ye3HOBEHHIO H3 HHX 3aPO/bIIIIeBLIX KJICTOK, 
KOTOpoe HadHHaoch C HaHOOIee MOJIObIX, 
T. e. cnepmatoronnit. IIpu gose 100 rad nou- 
HOTO OMYCTOWeHHA BCeX CeMeHHbIX KaHaJIb- 
“eB He MpOwcxofHs0, Tak Kak B OOJIbILMHCT- 
‘Be H3 HHX HapsAyy C HCuUeSHOBeHHeEM 3PpeJIbIxX 
-KJI€ETOK BHOBb MOABJIAJIHCb Oojlee MOVJIOLbIe. 


Ta6auua 1 


Buausnne OAHOKPaTHOrO H (ppakKWHOHH pOBaHHoro oO yueHna Ha Bec C€Me€HHHKa H CevleseHKit 
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Tlpx pacemotpenun puc. 1 2 BHAHO, YTO Mp OAHOKPaTHOM HM dpakiLHc- 
HUPOBaHHOM OOJIy¥eHHH OnvoulorMuecKkHh 9stppekKT Ha CeMeCHHHKH MpakTHye- 


at ae de 
70 Ga. 


1" 


Bec cemenn. 6 % om beca mena—- 


2) oo ral JS 49 
Gpema nacne obnyyeHiuAa ————~- 


Puc. 1. Bausanve ofHOKpaTHOro H (bpaKUHOHHpoBaHHOrO O6- 


CKH OJMHAaKOB. Takum 06- 
pa30M, THcTosorMyeckHi 
aHaH3, TaK %Ke Kak UH 
TIpHBeweHHbIe BbILe pe- 
3YJIbTaTbI B3BeLIMBaHHA 
C€MC€HHHKOB, MOK a3blBaeT, 
4YTO CTeNeHb NMopaxkeHun 
C€Me€HHHKOB Tp OjJHO- 
KpaTHOM H (bpakUMOHHpo- 
BaHHOM BO3J[@HCTBHH ObI- 
CTpbIX HeHTPOHOB O/HHa- 
KOBa. 

IlouyueHHbie MatTepH- 
abl MOATBEpAHIH TOI 
(pakT, 4TO 10 eHCTBHIO Ha 


JIy4eHHA Ha Bec CeMeHHHKOoB, a — 100 rad, 6 — 25 rad X 4, 


Ce€MCHHHKH HeEHTPOHbI 3Ha- 
6 — KOHTPOJIb 


YUTeJIbHO acpdpeKTHBHEe 
peHTreHOBCKOrO oG61y4e- 
HHA. OMHaKO, HECMOTPA Ha 9TO OTVIMUHe, XapakTep CYMMAILHH NOBpexeHHH npH 
IpOOJICHHH JO3bl BO3LeEHCTBHA TOT Ke, YTO H MPH HCMO/b30BaHHH PeHTTeHOBCKHX 
siyuel. Kak MW Ip peHTreHOBCKOM OOJIyYeHHH Cnelupuka B peak CeMeHHH- 
KOB Ha (PpaKUHMOHHPOBaHHOe BOSeHCTBHe ObICTPbIX HEHTPOHOB COCTOH1a B TOM, 
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Puc. 2, U3menenne kKleTOuHOrO CocTaBa CeMeHHbIX KaHaJIblleB MbIllieH, O6jy4eH- 

HBIX ObICTPbIMH HeHTpOHAMH OHOKpaTHO (BepxHHit pay — 100 rad) u cpaKun- 

OHHPOBaHHO (HHKHHH pay — 25 rad < 4). a — mHoro KaeTOK, 6 — cpegHe uHcI0 

KJIeETOK, @ — eHHHUHbIe KJeTKH. / — cnepmaToronuuH, // — mpecnepMaTouHTH, 
JI — cnepmatountst, /V.— cnepmatugpi, V — cnepmaTosorgbt 


UTO IPH ApoOJeHHH AO3bI CTeMeHb NMOpaxKeHHA He OCMaGAMACb, a OCTABAaaCb 
TakOH Ke, KaK H MPH OHOKPaTHOM OO/Iy4eHHH. 

Bpipaxkaem OvlarolapHocTtb mpop. B. M. Vcaesy, 1O. HU. Bperay3e 
uv B. A. Ksacopy 3a WeHHble COBeTHI M0 (PH3H4eCKOH CTOpoHe 9KCMepHMeHTa H 
NpoBpeweHve O3HMeTpHH. 


Unctutyt reneruku 


Tocrynnio 
Axkajemun HaykK CCCP 
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ILHTHPOBAHHAA JIMTEPATYPA 
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BHO®H3HKA 


E. A. MO)KHAAEB 


SHAYEHHE FOPMOHOB AHYHHKA B TATOFEHE3E JIY4UEBbIX 
IMBPHOMATHH Y KPbIC MOCJIE PEHTTEHOBCKOLFO OBJIY4UEHHSA 
DKEHCKHX PAMET 


(IT pedcmasaexno axademuxom H. H. Anuukoseim 12 X 1960) 


IlpaBuibHoe pellleHve Bompoca O naToreHese JIy4¥eBbIX 3MOpHonaTHH y Mule- 
KONMTAIOWHX HEBOSMOXKHO Oe3 pellleHHA KapAHHAIbHOFO BOMIpOca OO OTHOCH- 
feJIbHOM 3Ha4eHHH MpsAMOFO M HeNpAMOrO JelcTBUA HOHM3UPyronleH paluannu 
Ha SMOpHoreHe3. OTOT BOMpOC HEOAHOKPATHO OOcy*MasIcCA, HO MOKA elle Janek 
OT pellleHHA, NpWyeM BO B3risax HcceoBaTeeH CyulecTBYyIOT Oo/IbINMe pac- 
XO*KeHHA. HekoTopbie aBTOpbl COBepWIeEHHO OTPHILalOT 3Ha4YeHHE JIOOBIX BO3- 
MeHicTBHH CO CTOPOHbI MaTepHHCKOrO OpraHu3na (1,”), WpyrHe XOTA H MpH3HawT 
BOSMOXKHOCTS TAKOBLIX BO3eCHCTBHA, HO He IIPpMalOT HM CKOJIBKO-HHOyAb Cepb- 
e3HOrO 3HayeHHA (* °), OqHako onbitamu I]. [. Cpernopa u I. ®. KopcaKosoit 
(‘-*) TloKa3aHO, 4TO JelicTBHe MaTOreHHbIX areHTOB (ruMepTepMHA, HAaPKOTHKH) 
Ha 3apOMbUNM pasIM4HbIX CTALMii pasBHTHA B 3HAYHTebHOH CTeMeHH peasH3yer- 
cA Uepe3 MATEPHHCKHi OpraHH3M (HENOJIHOMeCHHAA MMIMJIaHTalAA, LedpeKTbI B pa3- 
BHTHM MalleHTbl). OAHOTHMHbI TepaTOreHHbI HIM JIeTaIbHbIi 9PekT y 3apo- 
Abie MOFyT BbISbIBATb CaMble pa3/IM4HbIe areHTbl: rMnoTepMua (19,1), rumoK- 
cua (1-1%), apuTamuHospl (1”), HHdeKIMOHHbIe 3a00/1eBaHuaA (1%) wT. A. BMecte 
ec Tem CpeTmopbim 4 Kopcakopoii m0Ka3aHo, 4TO IIpH peHTTeHOBCKOM OO1y4eHHH 
O6€PEMEHHLIX 2KMBOTHBIX NePHOAbl MOBbIMeHHOH UYBCTBUTeIbHOCTH 3apoplilet 
K NOBpexAalollemy MelCTBUIO JIYAHCTOH SHEP COBMaLalOT BO BPeMeHH C Ta- 
KOBbIMH B OTHOWICHH Apyrux MoBpexksarouux arenTos (1°,?°), OrHioyb He OTPH- 
lai «CKBOSHOFO» JeHCTBHA PeHTTeHOBCKHX JIy4el HM 3/IeKTHBHOTO MopaxmkKeHHua 
3auaTKOB pa3JIM4HEIX OPraHOB B MOMeHT MpOXxoxKJeHHA HMA KPUTHYeCKHX MepHo- 
qos (*1,”*), STH aBTOpbI MoslaraioT, YTO B MaToreHese TaKUX ABMCHMH, KaK OTCKH, 
CTa3bl, TeMaTOMBI, a2 BO3MO2XKHO HM HeKOTOPHIX JIOKAJIbHbIX AHOM@JIHH pa3BHTHA 
MMeeT 3HaUeHHe HM HeIpAMOe BO3AelCTBHe palualun — COCTOAHMe 3apoOspIIeBbIX 
oOo04eK, MaleHTapHasA HeAOCTATOUHOCTh JIM UHbIe BIIMAHHA CO CTOPOHEI Ma- 
TEPHHCKOFO OpraHu3Ma, lopaxKeHHOrO sy4eBOli OomesHbIO (COCTOAHHe MaTKH, 
COCTaB KPOBM, HepBHbIe H SHAOKPHHHIe BIMAHMA MT. 2.). PaAoM apropos omnH- 
CaHbl 3HAYHTebHbIe NOBPExXKAeHHA B IaleHTe OOJYYeHHBIX IKMBOTHBIX es) 
M 10Ka3aHO BJIMAHMe OomesHeHHOrO COCTOAHMA MaTepH Ha pa3sBHTHe Miofa 
8 24-27 
Uto fs KacaeTca felicTBUA PeHTTeHOBCKHX JIyyel Ha 2KeHCKHe PaMeTHI MJe- 
KONUTAaIOMIMx, TO STOMY BOMPOCy MOCBAINeHbI eAMHHIHbIe HCCeqOBaHUA; TaK, 
no JI. uB. Paccen (*,?8), BbIcokKad AHTeHATAIbHAA CMePTHOCTh Mocse OOyYeHUA 
2aMOK Mbillleli 10 GepeMeHHOCTH OOyCOBMeEHA UCKIIOUNTEbHO BOSHUKHOBeHMeM 
NeTaIbHEIX MYTALWH,M ABJAeTCA MOKa3saTeIeM XPOMOCOMHBIX aOeppalMi. Os- 
4aKO STOT BOMpoc OKasauica ropa3qo culowHee. B HallMX MpeXKHHX OMbITAaX Mo0Ka- 
3aHO, 4TO MpH oOy4yeHHH KpbIC Jo OepeMeHHOCTH: a) TOTAJIbHO, 6) TobKO 
AM4HUKOB UM B) ,TOTAJIbHO C 9KPaH3allMen AMYHHKOB a yO MMIWaHTalHn rH0- 
4e€T MpHMepHO OJMHAKOBOe YHCIO 3aposbIllen (50—55% oT 4ncna oByAHit). 
ICM AMYHUKM OplH OOYYeHEI, TO MOCTHMIVIaHTalMoHHad CMepTHOCTb AocTura- 
fa 40—45%, ofHako ona Obla JOBOJIbHO BbICOKa H B OMbITaX C 9KPaHUsalMet 
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aAWUHUKOB (20%). STO CBHAeTeMbCTBYeT O TOM, TO B HAaPyWIeHHH Npolecca UM- 
TWlaHTaWHH HM MOCTHMIMJIaHTaWHOHHOH CMepTHOCTH HMeeT 3HayeHHe He TOJIbKO 
6UOMOrMYeCKaA HEMOJIHOWCHHOCTh AHI, HO HM OOMlee COCTOAHHe MaTepH. OMbiTHI 
C OMHOCTOPOHHUM BO3eHCTBHEM MO3BOJIHJIH yIruIyOHTb aHaIH3 akTOpoB He- 
TIpAMOFO fleHCTBHA PeCHTTeHOBCKHX Jlydeli Ha rametTbl. IIpH o6syyeHHH TOKO 
OHOrO AHUHUKA B 9KPAHHPOBAaHHOH CaMKe H B OMbITaX C 9KPAHH3al[HeH OHOrO 
AMYHNKa, B OGJyYeHHOH camKe (7°) Ha cTopoHe oOyyYeHHOrO AHYHHKAa 
aHTeHaTaJIbHaA CMePTHOCTb Takas Ke, KaK H B OMbITAX C  TOTAIb- 
HbIM OOJLYYeHHeEM CaMOK HIM OOJ1yYeHHeM AMYHHKOB B 9KPaHHPOBaHHOH CaMKe, 
a Ha CTOPOHe 3KpaHHPOBaHHOrO AHYHHKa — Kak B OMIbITaX C AByCTOPOHHel 
9KpaHH3aunel AWYHHKOB. ToT (akT, 4YTO NopamKenve OLHOFO AHYHHKA CKa3bl- 
BaeTCA HeOarOMpHATHO Ha BbIKHBae€MOCTH 3apOfpbllleli KOHTpasaTepabHOH 
CTOPOHbI Tela, CBHJeTeJIbCTBYeT O TOM, 4TO B MaTOreHese SMOpHOMaTHH MMeeT 
HEMAJIOBaxKHOe 3HaYeHHe HapylleHHe TOPMOHAJIbHOH MeATeJIbHOCTH AHYHUKOB. 
Sto TIpeANoOwKeHhe H MOCMYXKUNO MOBOJOM JIA MpOBeeHHA PaOoTbl NO BbIAC- 
He€HHIO 3HAYCHHA TOPMOHOB AHYHHKA B MaToreHese JIYYeBLIX NOBPexKAeCHHH 9M- 
OpHoreHe3a Tocse PeHTTeHOBCKOFO OGJIYYeHHA 2XeHCKHX TaMeT IIpH Tpauc- 
TwlaHTawHH AHYHHKOB. 

Pa6ota mpopeyena Ha OeIbIX Kpbicax Becom 150—180 r. OOmy4uenve mpoBo- 
quiocb Ha anmapate PYM-3M., Yc.uiopua o61y4eHHsa: HanpsaxKeHHe 180 KB, cna 
TOKa 15 ma, cbusptp Al 0,5 mm + Cu 1,0 mm. ®oxycHoe pacctosHHe 40 cm, noue 
20 <x 20 cm. MontHocTb Jo3b 35 t/MUH. Bpema o6syyeHua 17 MHH. Oomas 
Beye ~600 r. 

BIH MpoBeMeHb! CuleLyroulve CepHu ombitos: |. ToraibHoe oOyyeHHe CaMOK 
jlo GepemenuocTH, II. TotanbHoe o6syyeHHe CaMOK HM TPaHCIWaHTalHA AByx 
3ROPOBbIX AHYHHKOB HeNOCpeACTBEHHO Mocwie OGyyeHHA. II]. ToranpHoe o6sy- 
yeHHe CaMOK H TpaHCIaHTaluA AByX 3Q0POBbIX AHYHHKOB B JeHb OCeMeHEHHA. 
IV. TotanpHoe o61yueHve CaMOK HM TPaHCMaHTallHA JBYX 320POBbIX AHYHHKOB 
HeMOcpeACTBEHHO MocJIe OOJYYeHHA C TOCeLyIOULMM H3BIeyeHHeEM TpaHcMiaH- 
TaTa B JeHb OCeMeHeHuA. Cepun I x II Obtain npoBereHbl 3HMoH 1959—1960 r. 
(rab. 1). Cepun III u IV, umesuine nembiIo aHasu3 NOJyYeHHEIX JaHHbIX, Mpo- 
BeeHbI BECHOHM H JIETOM Ha APyrol NapTHH XKHBOTHBIX; OMHOBPeMeHHO OblJIa M0- 
BTopeHa | cepHa OMbITOB, KaK KOHTPOJIb Ha HOBOM MaTepHaue (Ta6y. 1). OnsiTet 


Ta6muna ft 


3HayeHHe TOPMOHOB AHYHHKA B MaTorekese HapyWieHHi IMOpHOreHe3sa y KpbIC 


iS} 
ie 
HES, Uncno uMmsaH- Uncio0 2XKHBbIX Uncao MepTBbix 
oe g THp. 38apoyqnimeldt saponpiweti 3apoypimelt 
z * - —s 
Cepusi OnbITOB oBloe 
BES 
2 BIS = (adc. % a6c. 9%, a6c, % 
Tete 


I. TorantHoe o6yyeHHe camMoK 
0 GepemMeHHOCTH 45 | 758) 244 32,271, 7 127 §2,1+3,2 147 47,9-+38,2 
II. ToranbHoe o6y4eHHe camoK, 
TpaHcnauTauHA SOPOBbIX 
SHYHHKOB nocyie O6.yueHHal 39 | 568) 154 28 
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94 62,3-+3,8 5 37,7+3,8 
KouTpomb 13 | 140) 100 


, 9 7 pa 4 
4+3,8 93 98,04:2,5 7 7,0+2,5 


I, TotanbHoe OO yueHHe CaMOK 
mo GepemennocTu 25 | 481] 222] 46,1+2,3 112] 50,5-+3,3 410 49,5+3,3 
II, ToranbHoe oOnyueHHe camMoK 
mo G6epeMeHHOCTH, TpaHc- 
HwMaHTayHH SAOPOBLIX sAH4U- 
HHKOB B Jl@Hb OCeMeHeHHA 38 | 596] 260 43,6+2,0 136 52,343, 4 124 AT, 7+3,1 
IV. Totanbuoe o6y4eHHe camok, 
nepecagqka AHYHHKOB nocse 
oO yueHHs H YaseHuetTpanc- 
nwaHtTaTa B JeHb oOcemMeHe- 
HHA 30 | 450} 214 47,6 
KouTpoub 413 | 145] 116 80,0 


3 130 60, 8+3,3 84 39,2 
3 110 94,9+2,0 5 


Il uw IV cepuit onKHbI ObIM peLIHTb BOMpPOC, OKa3bIBalOT JIM TOPMOHbI AHYHH- 
Ka MOJIO*KUTEIbHOe eHCTBHE Ha MPOIMOPHOHAMbHLI NepHOL pasBUTUA (T. e. Ha 
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OOWMTbI H OOTOHHM AWYHHKA) WIM Ha SMOPHOHAIbHbIIi MepvoL pasBHTHA 3apopl- 
mel Moce ONOAOTBOpeHuA. Cpok OT OO1yyeHHA JO OCeMeHeEHHA KOuIeOaIca 
B HauIMx onpitax oT | go 10 qHeH. O HacTyneHun GepeMeHHOCTH cyAHIM no 
HaJIMUMIO CIeEPMATOSOHAOB BO BJaraIMUHbIX Ma3Kax. YueT Pe3YJIbTATOB OMbITOB 
(MOACUeT HKeNTHIX Te, NOPHOWIMX 3apoOsbMeH HM 2XKHBEIX MIOLOB) NpOvsBOAMICA 
Ha 17 yeHb OepemenHocTH. I[IpolenT uMnaaNTHpoBaBIIMXCs 3apogblluel BBI- 
YHCIAJICA OT UHCMa HKeJITHIX Te; YHCO 3apombiueH, MOrHOWIMx Moce HMMIaH- 
TallHH, YCTaHaBJIMBaOCb Oe3 Tpyfa, MOcKoNbKy K 17 JHIO pasBUTHA B THX Culy- 
4YaaxX BCera MOXKHO OblIO OOHAPYKUTb UX CELI. 

Onepalus TpaHncianTalnn AMYHAKOB NPOBOANIAaCh MOL IPHPHbIM HapKO3OM; 
Y MOMONBITHOH KPbICbI-PeMHMHeHTa TeasicA paspe3 B NOACHMYHON O6AaCTH Ha 
rpaHule MpHKpeleHHA aMOHeBpO3a OPIOWHbIX MbIIMI, K MOACHHYHOH cbacuuTt 
JWIMHHBIX MBILUIL CIHMHbI, OTKPbIBABIUMH JOCTYN K OKOJIOMOYeYHOH 2KMPOBOH KeT- 
yaTKe; B Hee H NepecaxKHBaJIMCb AMYHUKH, B3ATHIC OT 3N0POBOl CaMKU (AHYHUKH 
OCBOOOKAaJIHCb OT KalICyJIbl H AHWeEBOLOB H NMepecaxkuBaJIHCb IeHKOM). B onpi- 
Tax cepuu IV, rye TpancianHTaT yepes HeKOTOpOe BPeMA YasAICA, Mepecanku- 
BaeMble AMUHUKH MPOWABaJIMCh WIeKOBOH HUTKOM, KOTOPaA OG/eryasla OTbICKa- 
HHe HW MoOsHOe yasleHve TpaHcraHTara. 

Tlo OKOHUaHHH OMBbITA TPaHCIaHTHpOBaHHble AHYHHKU NOABeprasHcb Makpo- 
MH MHKpockonHyecKomy HCCJIeQOBaHHIO OOLIYHKIMH THCTOJIOTHYeCKHMU MeTOLaMH 
(pukcallMA 2%HAKOCTBIO BbysHa, OKpacka TreMaTOKCHIMHOM J elifenraiina, m0 
AcBouny, mo Maniopu). Ilepecaxennbie AMYHHKH MeN OOBINHbIe JIH60 yMeHb~ 
IGHHbI€ Pa3MepbIl, YaCTO C IIPH3HAKAMH KHCTO3HOFO MepepomwMeHHA; B PeAKHX 
CyuaAx TpaHcnaHTaT Obl C KpynHy!0 dacoslb, MNOTHOH KOHCHCTeHIWHH. Ha 
mpenapaTax TakHe AHYHHKM NpeAcTaBJAIH COGOM CHIbHO Ppa3pocilyocA TKaHb 
CTpoMbI. BOsbilad “YaCTh AMYHHKOB Ha CBeKeM Pazpeze MpeACTaBJANa XOPOLIO 
BaCKYJIAPH3OBaHHble 2KeJITOBATHIe OOPa30BaHHA, COOTBETCTBOBABLIHe ObIBIIIHM 
KEJITBIM TEAM; OOBIYHO MHOFO Me?KYTOUHOM TKAHH, JIOTCEHHOBBIX KJIETOK H cou- 
JMKYJAPHBIX 3JleMeHTOB. MuHorve AWYHHKH HMeJIH COBepwIeHHO HOpMaJIbHOe 
CTpoeHHe, C MHOFOUHCJICHHBIMH Pa3BHBaIOWIMMHcCA (osIMKYyaMH HW XOponiMMu 
KEJITBIMH TesaMu. I1poweHT NPHKUBJIAeCMOCTH TPaHCIaHTaTa B HaWIMX OMMbITaX 
(coxpaHeHHe TeX HJIH HHLIX CTPyKTYP AHYHHKA) OblJI HOBOJIBHO BbICOK — CBBIIIIe 
90%. PKMBOTHBIe C HEKPOTH3HPOBaHHBIMH TPaHCIaHTaTaMH B OMbITaX He yuH- 
ThIBAJIHCb. 

Kak BHAHO 43 Tab. 1, KAKMX-IMOO 3aMeTHBIX pa3JIM4HH B IpolweHTe HMMIaH- 
Tall B OMbITaX C TOTAJIbHbIM OOJTYSeHHeEM CaMOK 6€3 TPaHCIJaHTalHn AWYHH- 
KOB H C TpaHCMaHTalvei — He o6HapyxKeuno (32,2 u 28,3% CcooTBeTCTBeHHO). 
STOJIb HH3KHH MpOWeHT HMMIAHTalHH OObACHAeTCA HE BIOHE JOOpoKayecTBeH- 
10H WapTHel KMBOTHBIX (B KOHTPOJIe NPOMeHT HMIMVIaHTaWMH OKasasicA PaBHbIM 
11,4%). Ho opobHO CyUeCTBeHHble pasJIH4YHA OKA3aJIMCb B NOCTHMMJIaHTallH- 
DHHOH CMEPTHOCTH: B OMbITaX Cc OOJyYeHHeM H Oe3 TPaHCIaHTalHv AHYHHKOB 
ICTANIHCh MKUBLIMH 52,1% nMO0B, a B OMbITAX C TpaHcmiaHTawHel 62,3%, T. e. 
ga 10,2+5,1% O6ompute. MoxkHO NOaraTb, YTO Pa3HOCTh Me*KLy CMePTHOCThIO 
3 KOHTpOuJe H OMbiTe He Culyualina (nput = 2,0; P = 0,954). 

Kak 6bIJIO CKa3aHO BBIllle, MbI IIPOBeJIH OMBbITHI C TPaHCMManTauveH AHYHAKOB 
3 JICHb OCeEMCHEHHA H OMBbITHI C NepecaqKOH AHYHHKOB HenmocpexCTBeHHO Tocwe 
OYYeHHA C NMOCMeAyIOULMM yaJieHHeM TPaHCIIaHTaTa B JeHb OCeMeHeHMA 
cepua IV). V3 Ta6,,1 BugqHo, 4TO NepecagqKa OO/JIYYeHHLIM KPbICaM 30POBbIx 
IMYHHKOB B Jl€CHb OCeCMCHEHHA He OKA3aJIO KAKOFO-HHOyAb 3aMeTHOrO addpekta 
ia MMMUlaHTalluio H Ha BbI-xKHBaeMOCTb 3aPOJbIllleH MO CpaBHeHHIo C OMbITaMH 
e3 TpancnmaHTalwun aAwuHuKOB. Ho ecJlM AMYHAKM ObLIM Tepecawenbl OOlyueH- 
ibIM CAMKAM 34 HeEKOTOPOe BPpeMA JO HAaCTYNJIeHHA OepeMeHHOCTH HM H3bxATHI 
3 JIeHb OCeMeHeHHA (cepua IV), To Mo CpaBHEHHIO C OMbITaAMH, B KOTOPbIX AHUHH~ 
‘HM BOOOLIE He NepecaxKUBaJNCb, UHCJIO 2KMBHIX MOAOB BO3pocsio Ha 10,3% (npu 
uMOKe pasHocTH +4,7); MpOlleHT Ke MMIMJIAHTALMH B OOeMX CepHAX ONbITOB IIpH- 
jepHO OfMHakosBbiit (46,1 u 47,6%). JlocroBepHocTb MOBbIIMeHHA MpolenHTa BBI- 
KHBaeMOCTH H 3feCb JOBOJIbHO BEICOKa (f = 2,1; P = 0,964). 

Takum oO6pa30M, Mepecagka 310pOBLIX AHYHHKOB OOJIYYeHHbIM 2KHBOTHEIM 
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B K@KOl-TO Mepe CHM>KaeT TAXKECTh PaHallMOHHbIX HapyWleHHH 2MOpHorenesa 
TOJIbKO B TOM CJly4ae, CCIM TpaHCHaHTala ObliaOcyilecTBJIeHa JO OepeMeHHO- 
CTH, IIpHueM STOT MOMOKUTeIbHDIM SdpeKT He CHHMaeTCA M TMocNe yaseHHA 
TPaHCManTaTa Ha CaMbIX PaHHUX CTaqMAX SMOpHOHaNbHOrO pasBurHsA. I lonyyex- 
HO€ B 9THX OMbITAX CHHKEHHE AHTEHATAJIbHOM CMeCPTHOCTH HMeeT B OOULEM HeOOWIb- 
IUHe Pa3Mepbl, UTO BIOJIHe NOHATHO, MOCKOJIbKy 3aTPOHYT JIMMIb OHH H3 KOMMO- 
HeHTOB BJHAHHA Ha PaMeTbI CO CTOPOHbI MaTepHHCKOrO opraHH3ma. Tem He Me- 
Hee yCT@HOBJICHHbI HaMH *akT 3aBHMCHMOCTH TA*KeCTH JIy4eBbIX NopaKeHvi 
YKCHCKHX TaMeT OT TOPMOHAIDHOM JeATeJIbHOCTH AMYHHKOB HMeeT, KaK HaM Mpes- 
CTABJIAe€TCA, MPHHUMMHabHbI HHTepec. CilelyeT NOAYeEPKHYTb, YTO HOPMAaH3a- 
IMs 9MOpHoreHesa HeT TIpH 9TOM He 3a CUeT yJIyYMIeHHA Npolecca HMMNIaHTa- 
IH, a 3a CUeT CHH2KCHHA MOCTHMMIaHTaWHOHHOM CMepTHocTH. Kak HaMM OpIJI0 
moKa3auo (°), H 3KpaHH3alldA AMYHUKOB B OOJYYeHHOH CaMKe He MpeROTBpaillaetT 
HapylleHHa Mpolecca HMnaHTauMu. Tor dakT, YTO MepecakKa AHYHUKOB B eCHb 
OCe€MCHEHHA He yJIyaLIaeT HMIMVIaHTallHH W He CHMKaeT MOCTHMMIaHTalMOHHOK 
CMePTHOCTH, YKa3bIBaeT Ha TO, 4YTO CybOa s3aposplleH Moce OOMyYeHHA BO 
MHOFOM OMpelesieTCA TOPMOHAHAJIbHBIM (POHOM B NepHox pocta MH cospeBaHHa 
OOMLHTOB. , 

V3 H310%KeCHHBIX IKCMEPHMECHTAJIbHBIX MaHHbIX CJlehyeT, YTO B MaTOreHe3se 
HapylleHHii HOPMaJsIbHOTO SMOpHoreHesa Moce OOMYYCHHA KpPbIC Ha Pa3/IHYHbIX 
CTay\MAX OOreHesa HMeeT 3Ha¥VeHHe Kak IIpAMOe JeHCTBHe HOHHSUpyrolleH pala- 
IMM Ha MOJIOBbIe K/IETKH, TaK HM HeEMpsxAMOe JeHCTBHe Yepes MATePHHCKHA opra- 
HH3M IlyTeM H3MeHeHHA OOLero COMATHYeCKOFO COCTOAHHA H HapyllleHHA TOpMo- 
HaJIbHOH J@ATeIbHOCTH AHYHHKOB. Y MJICKOMMTAIOUIMX OarofsapA UCTOpHyeckH 
CJIOMKUBINEHCA TeCHOM B3AaHMOCBA3H 3apOfbllliia H MaTepH, IpoTeKatoleH Ha co- 
He CJIOMKHEMIMIAX HeHpO-ryMOPpaJIbHbIX KOPpeJIAMMA, HAYHHAA C CaMbIX PaHHHX, 
cTaqui oorenesa (mpo3IMOpHOHaJIbHbI MepHo), B MaToreHese pafMallMOHHbIX 
39MOpHonaTHH YeIbHbIM BeC HeIMPpAMOrO KOMMOHeEHTA OYeHb 3HAUHTeJEH. 


VWHcTHTyT SKCIepHMeHTAaJIbHbIil ~MeHIMHbI Tlocrynut0 
AxkajlemHH MeAHILHHCKUX HayK CCCP 27 IX 1960 
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Hornage 'Akagemun nayr CCCP 
1961. Tom 137, N: 2 


BHOXHMHAl 


r. 1. CEPEHKOB u 9.‘ MPOHCEP 


O B3AHMOCBA3H HEKOTOPbIX AMHHOB C CHHTE30M KO®EHHA 
B JIACTbAX YAS 


(IIpedcmaeaeno axademuxom A.* H. Onapuneim 15 X 1960) 

Iloce Toro, Kak Oblio ycTaHoBseHo (1), YTO B JIHCTbAX 4a COMep2xKUTCHA 
Ooublan Ppylila aMHHOB, BOSHHK BOMPOC O CyLIeCTBOBaHHH B3aHMOCBA3H MeKLy 
OOHapy2XXeHHBIMH aMHHaMH M KOdeHHOM, KOTOPbIM, Kak H3BeCTHO, COjlepxKHTCA 
B JaHHOM OObeKTe B JOBOJIbHO OOJIbUIOM KOuIHYecTBe. JL TpOBepKH BBIIleyKa- 
3aHHOFO MpeMMOJIOXKeHUA ObIIO MpOBeeCHO HacTOAIee HCCELOBaHHe, OCYILeCcTB- 
JI@HHOe C HCMOJb30BaHHeM MeTOa BaKYYMHOH MHDYIbTpaHH. 

Kak 6110 1OKa3aHO pauee (*), IPH HHDUIbTPalHu B JIMCTbA 4a MMMOHHO- 
KHCJIOTO @2MMOHHA B HHX HECKOJIbKO YBeJIHUMBAIOCh COslepxKaHve KodenHa. 
Torgla OblIo ceaHo MpesmosowKeHve, YTO a30T JHMOHHOKHCJIOrO AaMMOHHA B 
KaKOH-TO Mepe HCMOJIb3yeTCA B CHHTe3e KOdeHHa. ; 

SeseHbIe JIMCTbA Yan COOHpanH Ha BuicTaBKe JoOcTHKeHHH HapoOsHOrO xXxo- 
3aicTBa B Mockse B ceHTsOpe 1959 r. u B uroHe 1960 r. JIHcTba RenMAM Boob 
lO CpeqHeH 2KHJIKe Ha [Be YaCTH, OHA H3 KOTOPHIX La B ONBIT, a [pyran cay- 
2KWIa KOHTpoeM. «OMbITHYIO» 4aCTb JIMCTAa MOMeLlaIH B pacTBOp HCMbITyemoro 
BeLIECTBA, a2 KOHTPOJIbHYyIO — B JMCTHJIJIMpOBaHHy!0 BOY. OMbITHYIO H KOHT- 
POJIbHY!O MpoOOb! OMHOBPeMeEHHO MOMellasIH B BAaKYYM-9KCHKaTOp, rye H MpoBo- 
quacb HHpuILTpawHA. Tlocne uHPUILTpPaHU JHCTbA H3BIeKaIH 3 OMbITHOTO 
pacTBopa, TIPOMbIBaJIH JMCTHIMMPOBaHHOH BOJOK, NOACYIUMBaIN PUJIbTPOBaJIb- 
HOH OyMarou H MomelllaH BO BJaxKHYy!O KaMepy Ha 6-"acoByl0 9KCNO3HIHIO. 
ToOuHO Tak Ke OOpabaTHIBaIH H KOHTPOJbHbIe WHcTbA. Uepes 6 uac. OMbITHEIe 
HM KOHTPOJIbHbIe JIMCTbA CPHKCHPOBaIH H CYL. 

OnbITHBIe pacTBOpbl TOTOBHIH cueqyloulumM o6pa3som: 1—2 r xwopruspat- 
aMHHa WIM Takoe Ke KOJIH4eCTBO Apyroro BelllecTBa pacTBopsAJHB 100 Ma aH- 
CTHJIIMpOBaHHO BOI, MpH HeoOxosuMOcTH ycTaHaBMBaIN pH~6. 

B cyxXHX H3MeJIbYCHHBIX OMNBITHDIX H KOHTPOJIbHBIX OOpasiwax mMaTepHala 
ompefesaiH coflepxanve KodeHHa MO HeCKOJIbKO H3Me€HCHHOMY MeTOJY, mper- 
JiowKeHHomy Tpyutoson (°). IIpu stom coOmoxaiu celyoulHH xo ompenese- 
Hua. Hapecky matepHana (0,5 r) akcTparupoBain 20 ma cmadoro pacTBopa 
NaOH (pH 9—10) B Teuenve 10 mMuH. Ha KHNAMel BOAAHOH Oane. IIpopoqunu 
yeTbIpe TaKHX IKCTparHpoBaHHs. 

K o6beqMHeHHDIM SKCTpakTam Jo6aBanau 20 ma 0,1 N HeSO, Aus nelirpa- 
JM3alMH WM 3aTeM MOJKNCeHMA SKCTpakTa. B MoAKuCNeHHbIN TakKHM TlyTem 
ONBITHBIH pacTBop BHocuu 3 ma 0,1 N pactsopa AgNOs AA ocaxKeHNa Teo- 
dbununa. Pactsop warpepanu fo KHMeHuA (KHMAYeHHe NpOAOMKaOCcb 2 MHH.) 
HW (PUbTPOBaMIM Yepes MOpHcToe cTeKO. OcayoK Ha PUIbTPe MpPOMbIBaIH BOZOK 
HECKOJIbKO pa3. MUbTPaT H MpOMBbIBHLIe BOAbI OObeAHHAMM WU SKCTParMpoBasn 
xJlopodopmom Jo natu pas. Jaa KaxkJoro skcTparupoBanusa OpanH 20 Ma xI0- 
podbopma. OSKctTpakTbl OObeAHHAIN, XOpOdopM OTTOHAIH Ha BOAAHOH OaHe, a 

cTaToK pactBopsu B 10 ma 10% HeSO, npu HarpeBaHHH Ha BOAAHOM OanHe. 

K novlyyeHHOMy pacTBopy AoGaBiaiu 2 Mi pactBopa cocPopHOBoHippamoBoli 
KHCJIOTHI WIA ocaxKJeHuA Kocdewua. Takoi pacTBop cHoBa KunsaTHAM 20 MHH. 
Ocafox cochopHonosbppamata KodenHa OTPMILTPOBbIBAIH Ha CUJILTpe HB 
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lopHcToro cTeK.1a, NpombiBaH TpH pasa 10% HeSO,'(no0 5a) u 3aTeM pacTBo- 
paau B 5 ma 0,5 N NaOH mpsamo ua cbuaptpe. Ilowysenupii pactBop mponycKa- 
JIM Yepe3 TOT 2%Ke (PHIBTP, MocMeLHHH mpompiBanH 80 MJ BOAbI M PUIbTpAaT Te- 
peHOCHIM B MepHyto Kos6y Ha 100 Mi H JOBOAUAM BOLO Jo oObema. M3 nosy- 
YeHHOrO OObeMa Opa TaKCe KOJIHYeCTBO PaCTBOPa, B KOTOPOM COjepKaJIOCb 
6bI pHOnusutenbHO 20—250 y KotbeHHa. OToT pacTBop NomellaiH B KoNOy 


ua 100 ma HK Hemy JoOaBaaH 35 Ma BogbI, 10 Ma aMMOHHA MOMO,aTa 5 MJ 
pacTBopa XJIOpHoro OvIOBa. 


Uepes 4 MHH. MpoBO_HIH 
H3MepeHHe IIOTHOCTH OK- 


Talo mwammavyt 


| ‘ ‘ 
Af Caleei. E pack Ha (POTOIeKTPOKOJIO- 
E | KobenHa | x. | 2. pHmetTpe C KpaCHbIM CBeTO- 
Bapuaut B ir Ma- and as) 
6 | tepuana | SE | SE (PHJIbTPpOM IIPOTHB pacTBopa, 
= 68 | && He cofepxKanlero kKodenna. — 
ca wie vad Eo ak e hi? —;, KowwuecTBo KodeHHa pac-— 
HMHAbTpannA 1% MeTHJI- ; 
aMHHa “ 15,60 124,0| 24,0 CYHTBIBAIOCh NO SapaHee 
| Koutpoap 12,60 100 = COCTaBJIEHHOH KpHBOH JA 
2 Mudusnstpanuan 1% TpHuMe- 
THaMHHA 14,50 100 yucToro ~pemapata koden- 
te eae 14,60 | 100 | — ya. Pesynptate! onmpesese- 
3 Hudusptpauuax 1% ZHMe- : ad P 
THaMuna 12,60 100 HHA cCoOfepxKaHHA KoenHa 
KoHTpowb 12,60 100 Es 
4 | Mudwawrpanus 1% stua- | prong (B MpoleHTax Ha CyxoOH Bec) 
aMuHa Dyan ’ ’ 
Sieeptiie 13°10 100 B OIIbITHbIX H KOHTPOJIbHbIX 
5 Hudusbtpayna 1% AMOTHI- oOpas3ilax Ip HBeeHbI B 
aMHHa 13,10 100 _— 
3 |Home ie 13,10 100 Ta6. 1. Stu fanHble mpel- 
Mudunbtpanun 1% tTpustTaa- 
anes ® 14,9 101,0 ‘ CTaBJIAIOT COOOH CpeqHHe He 
KouTpoab 14,7 100 MeHee 4eM H3 Tpex MapaJi- 
7 Muduaptpanuna 1% -6yTHA- ° 
cama 16,80 113,5 13,5  JI@JIbHbIX ONmpeyevleHHit. 
OHTPONb ’ 
8 Muduastpaynn 1% 9TH- Kak BHAHO H3 Tao. Yj 
| yc tenamannta 1h, 60 00 nipu HHHJIbTp alu B 
OHTPOJIb P — raf 
9 eee abe male 2% sTaHou- ae 1 JIMCTbAX UAA HeHTPaJIBHOTO 
aMHuHa ; + 
eielcintet 22'00 100 pacTBopa NepBHUHBIX amHpa 
10 | Maduaerpana “2% ose") aged has THYeCKHX AMHHOB (MeTHJI- 
4 cena - 220 100° | — @MMH, STHaMMH, H-6yTHI- 
Mubuastpanun 1% acna- ory 
paris 6 22,0 100 aMHH) HAOJOLANOCb mlocu1e 
* poste oe Re =p) 100 ~ 6-yacoBOH 93KCMO3HILHH BO 
“ HOUJbTpauuAn 2" TAHWUNHA ’ o 
KouTpoab ql 22/20 100 BaKHOH Kamepe H MpH 


KOMHATHOH TemilepaType — 
3aMeTHOe yBeHYeHHe COosepxKaHHA Koderna. I]pu 3Tom HaHOOJIbUIMH MpHpocT 
KodenHa (24%) oOHapyxKeH Tam, re Obl0 HHPHALTPHPOBaHO OTHOCHTe/IbHO 
6ObUI0e KOJIMYeCTBO a30Ta (MeTHIaMHH), a HavmMeHbuHi (13,5%) Tam, rae 
ObIIO HHPHLTPHPOBaHO MeHbIee KOJIMYeCTBO a30Ta (H-GyTHJIaMHH). 

Ilpu HH*pHIbTpalHH B AHCTbA Yad BTOPHYHbIX AMHHOB (JMMeTHJIAMHH, JHSTHJI- 
aMHH) H TpeTHSHbIX AMHHOB (TPHMeTHaMHH, TPH3ITHIAMHH) HAKakoro Mpupo- 
cTa KodewHa He OOHapyxKeHO. Takum oOpa30M, TObKO MepBHUHbIe amHdaTu- 
yeCKHe AMHHbI, HHDPHJIbTPHPOBaHHble B JIMCTbA 4a, CMOCOOHDI e3aMHHHpOBaTb- 
Cs COOTBETCTBYIONIeH Je3aMHHa30H, a BbICBOOOLMBINHHCA Ip STOM a30T HCMOJIb- 
3yeTCA JIA CHHTe€3a HOBbIX MOJICKYJI KOPeHHA COOTBETCTBYIOUeH PepMeHTaTHB- 
HOH cHcTemoi. IIpH HH*HIbTPHpOBaHHH B JIHCTbA Yan 9TAHOMaMHHa (NH2 — 
CH»CH2 — OH), stanenquamuna (NHe — CHe — CH2NH2) u rannnna (NHe— 
CHe — COOH) nocuie cooTBetcTBylolleH SKCMO3HILMH MpHpocT KodewHa He Ha- 
OmoqaicA. M3 qaHHoro tbakTa MOMKHO CheMaTb MpelnosowKenhe, YTO AaMHHOE3- 
aMHHa3a JIMCTbeB Yas JeHCTBYeT TOJIbKO Ha TaKHe MepBHYHbIe AMHHbI, B MOJIe- 
KYJl€ KOTOPbIX HET 3aMeILCHHbIX ATOMOB BOJOpoAa Ha HHbIe paluKaJbl WIM rpyn- 
mbl. B aHHOM OTHOIMeHHH H3y4aeMad AMHHOe3aMHHa3a JIMCTbeB Yas CyLecT- 
BeCHHbIM O6pa30M OTJIHYaeTCH OT XOPOLIO H3YYCHHbIX AMHHOOKCHa3 KHBOTHBIX 


OpfaHH3MOB, KOTOPbIe OCYILECTBJIAIOT OKUCJIMTeJIbHOe Je3aMHHHPOBaHHe Kak ~ 


TlepBHYHBIX, TAK H BTOPHUHBIX AMHHOB XKHPHOLO HM WKAPHOApOMAaTHYeCKO"O pHa. 
AMHHOe3aMHHa3a JIMCTbeB 4a He JleHcTByeT Ha acnaparuH (onpiT Ne 11), Ho, 
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(10-BHAHMOMY, OKa3bIBaeT HeKOTOpble JeHcTBUA Ha MoYeBHHY. IIpu uHdpuETpa- 
HH B YaHHbIe JIMCTbA MOYCBHHbI HaOOaeTCA He3HAYHTeMbHOe yBeJIH4eHHe 
cofepxKaHua KodenHa (onpitT Ne 10). BosmoxkHo, 4TO MeXaHH3M BKJIIOFeHHA 
MOYUCBHHbI B CHHTe3HpyeMbIH KO*eHH HHO, 4YeM a30Ta aMHHOB. Bolo mpesno- 
O*KeHO, YTO B CJly4ae HHPHIbTPalHH NepBH4YHbIX aMHHOB (ombITH! NeNe |, 4, 
/) He MpOWCXOAHT CHHTe3a KO*enHa, a MepBUYHbIe AMHMHbI HHTHOUPyioT cbepMeHT 
MJIM PEPMeEHTHI, OCYULECTBIAIOMIMe pacnal KodeHHa mp 6-4acoBolh IKCMO3HILHH 
MCTbEB Mocsie HHDHIbTpayHH. Bo3Mox*KHOCTH ITOFO BbITeKAaa H3 TOTO, YTO He- 
KOTOPble AMHHbI OKA3bIBalOT HHPHONpyrollee elicTBHe Ha (pepMeHTbI, H B 4aCT- 
HOCTH Ha pHOoHykKuieasy (*). UToOst mpoBepuTb BbICKasaHHoe MpermnooxKenke, 
ObIJIM MOCTABJICHbI OMbITbI, IPH KOTOPbIX B KOHTPOJIbHbIX JIMCTbAX KO*eHH ompe- 
eAICA HM WO SKCNOSHIMH, MH Moce Hee. Oka3aocb, 4TO CosepxaHHe KoenHa 
ocTaeTCA TEM Ke, YTO H JO skcnO3HIHH. Takum O6pa30M, B JeHCTBUTeIbHOCTH 
HaOOMaeTCA CHHTe3 KO*eHHA C HCMOJIb3OBaHHeM a30TA NepBHYHLIX AMHHOB. 


Tlocrynuso 
14 X 1960 
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Jlorxagn Akawemun nayr CCCP 
1961. Tom 137, N: 2 


IKOJIOTHAA PACTEHHH 


B. A. TABPHJIIOK 


®OPMHPOBAHHE UWBETKA Y HEKOTOPbIX PACTEHMH 
}OrO-BOCTOKA 4YKOTKH 


(ITpedcmaeaexo axademukom B. H. Cynaveeum 4 XI 1960) 


HecmMoTps Ha BO3pOcluHi HHTepec K H3yyeHHIO *opbl HW pacTuTesbHOCTU 
Kpatinero Cepepa u JeTabHyl0 pa3spaOoTKy OTeJbHBIX BOMpPOcoB 3KOOFO-6HO- 
JOrMyecKOro HalpaBJeHHA, LO HACTOAIMerO BPeMeHH OCTaeTCA HEM3BECTHBIM Mpo- 
wecc BHYTpHMoyedHOrO POPpMHPOBaHHA OpraHOB BO3OOHOBJeCHHA, BPEMA UX 3a- 
JIOMKeHHA WH MepHOl, NoTpeOub AA NoNHOK Auddepenunannn. Bmecte c Tem 
u3yyeHHe STOFO BOMpoca HMeeT HE TOJbKO YaCTHOe, HO H OOMleOMOMOrMYecKOe 
3HayeHHe, MO3BOJIAA TulyOxKe NOHATD MPHpoAy mpucnocobseHHA OpraHu3MoB 
K KpaHHHM yYCJIOBHAM cCpeJBl. 

Ene nmeppple HccyleqoBaTesiH pacTHuTebHOrO MHpa Kpalinero Cepepa (?,%) 
oOpaTuJid BHHMaHHe Ha 3a61aroBpeMeHHoe (POPMHPOBaHHe TeHepaTHBHbIX Op- 
PaHOB OOJIbIUMHCTBa BHOB, YeM H OOBACHAJIM ObICTpoe pa3BUTHe HX B CKaTHIe 
CpOKH nocuexyromleH BereTalHH. B abHelilieM 3TO HEOJHOKPaTHO OTMeYaJIOCb 
Kak cneluwyueckuit IipsHak pacTtenuu Cesepa (1,°,°). Mccreqopanue Cepeuce- 
Ha (°) JOBOJIbHO NOAPOOHO BLIACHAeT CTeMeHb CCbOPMHPOBAaHHOCTH UBeTKa K NepH- 
oly MOKOA y BULB CeBepo-BocTouHoOn Tpensmanquu. CepeO6pakos (3,4) ycranas- 
JIMBaeT, UTO T1O Mepe NPOLBHKeHHA B BLICOKHE INMPOTbI YHCJIO BUAOB C 3apaHee 
3aJIOXKMBUIMMHCA WBETKAMH H COWBeTHAMH BospactaeT, JocTuran 100% B apKTH- 
yeCKHX TYHApax. 

MatepHasl Wii HAaCTOAMLero UCCJIEOBaHHA ObIJI COOpaH B TeYeHHe AByX Bere- 
TAalHOHHBIX NepHoyos (1957 u 1958 rr.) B woro-BocTowHon uacTH UyxKortcxoro mo- 
syoctposa. IIpeo61aaiomluM THMOM paCTHTeJIbHOCTH 3eCb ABIAeTCA ropHaA 
KyCTapHHyKkoBan TyHApa (”). BererauHOHHbIi MepvHon B HavOOee ONTHMAJIbHbIX 
yCJIOBMUAX (HerryO6oku CHexKHEIH moKpoB 40 — 50 cm, 1oxKHAaAA IKCNO3HIHA, XO- 
pomHi Tpenax) octTuraet 100 — 120 qHei. Ha Bcem ero MpoTsaxKeHHH BO3MOXKHBI 
HOUHBIe 3aMopo3KH. Ho B coIHeYHbIe THU MiOA TeMMepaTypa Ha NouBe HHOTMa 
nocturaet 30 — 40°. 

COop MaTepHasa NpOvsBOAMICA B ABYX CoobIecTBaxX. OHO W3 HUX, KaccHo- 
NOBO-roJIYOHUHO-pHaloBoe, Mpow3pacTasio Ha 1OKHOM CKIOHE Topb Jo 45°. 
J[pyroe, pooeHpouoBo-oxpousiexHeBoe, Ha CeBePpHOM cCkKsIOHe. Buicota Hay 
YPpOBHeM MOPS Oplwia OHA H Ta Ke — oKoO 100 m. Ilapannenbuo doHonoruuec- 
KUM HaOJNOJeCHHAM Ha STHX yuacTKaXx coOupasica repOapHu U COpasibl, PUuKCH- 
poBapiuvecs B cnupte. Ileppbie 43 HHX OpamHcb H3-NOf CcHera (allpesb), Mocsely- 
roulve vepes 5 AHeH NO Havana NepHosa MOMOHOMeHUA, 3aTeM Yepes 10 Hef Jo 
NOJHOTO 3aMep3aHHa nouBbl. Jla6opaTtopHan o6paOoTKa MpoBoyHsach WyTeM 
TipocmMoTpa OOpa3iloB B XpOHOJOrHMyecKOM NopsAyKe NOX OMHOKYJIAPOM HW MUK- 
pockxonom. IIpuroraBiHuBaiucb cpe3bl. 

Cpeau uccreqoBaHHBIx 25 BYOB NO BpeMeHH Hayaa LudepenuualluH WBeT- 
Ka * XOPOLIO BEIJeNAOTCA TPH rpynnp: 1) sanowKeHNe 3a4aTKAa ILBeTKa MpOHCXO- 
aut cnycta 15— 30 panei nocne weetenua (Arctous alpina (L.) Nied., Empet- 
rum hermaphroditum Hag.); 2) 3aom#Kenve 3a4aTKa MpOHCXOANT B MepHos IBe- 


* TaKoOBbIM MbI CUHTAIH BpeMs, Kora y OCHOBaHHAfOyropkKa KOHYyCa pocta MoABAsmoTcA Oy- 
rOpKH OyAyuleH vameuKu. 
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renua (Cassiope tetragona (L.) D. Don., Dryas punctata Juz. wyap.); y paste- 
HHH OO€UX PpyNnt K KOHMLy BereTalMH 3aBepliiaeTcA noHOe tbopMHpoBaHHe 4a- 
cTeH IBeTKa; 3) 3a4uaTOK UBeTKAa 3akNabIBaeTCA Nocse pasBopauMBanua 2 — 4 
nuctbes. IlomHoro pa3BHTHA WBeTOK JocTHraeT K KOHILY BTOpOro rosa NovedHO- 
ro dopmupopanua (Sieversia glacialis R. Br., Acomastylis rossii (R. Br.) 
Greene H Ap.). Hwxxe Mbl paccmMaTpHBaem mocaesoBaTesbHOCTh (pOopMHpoBaHHA 
UBeTKA y paCTeHHH H3 BbIJeIeCHHbIX HAMH rpynn. 

1. Empetrum hermaphroditum — pacnpoctpaHeHHblii B JaHHOM paione 
IN aePHbIN BEYHOSEJIeHbIN KyCTapHHyeK C WMpOKOH aMNIMTyZoH mpHcnocobule- 
Hua. IlpereHwe paHHeBeceHHee 
(HauaJIO ErO Ha MOCTOAHHOM: yuacrT- 
Ke Penouadmozenun 3 VI). Haua- 
mo uddepenuvanHyH w1perKa 
10 VII. Yxxe vepes 5 zHel Hametu- 
MCb WallleIMCTHKH H JlelecTKH, a 
TakxKe OyVropKH OyAyuLMX THIYHHOK 
(pasMepbI 3a4aTKa: AiHHa 0,35 MM; 
wupuHa 0,3 mm). K 20 VII xopo- 
10 AUSdepeHUMPOBaHbI YACTH OKO- 
JOUBETHHKA. OGocaGMBaIoTCA THI- 
YHHKH.' 3aBA3b B,COCTOAHHH cbop- 
MUpOBaHHA; (pa3Mepbl 3auaTKa: 
AIMHa W wupHHa 0,8 mm). K cepe- 
MMHe aBrycTa 3aBepiaetca cop- 
MHpOBaHHe BCeX YacTeH UBeTKa. 
B bWIbHHKax Mpovcxo_HT™ MUK- 
pocnoporenes, B 3aBA3H OOpa3y- 
OTCA CeMATIOUKH. [I]ponecc dbopmu- 
PpOBaHHA 3aBepiiaetca 3a 41 Tenb. 

2. Cassiope tetragona — mpu- 
NOXHUMAOUIHHCA BeYHO3eJICHbIM 
KycTapuuyexk. Cueromo6. IIpous- 
pactaeT pu ycTOHYHBOM CHe2xKHOM aT. 
MOKpoBe 3¥Moii* He} mMeHee 40— _ Puc. 1. ®opmupopanue upetKa y Cassiope tetrago- 


*u° na (L.) D. Don. a@—gauatox upetKa (30 VI); 
se Betpuenke, ead ULPE ABI 6 — upeTok Ha 10 feHb (OPMHPOBaHHA; & — TO Ke 


Aymlero Ba, MOHONOMHAIbHOe. , 20 VII; 2—mseroK Kk 20 VIII 1 Bo Bpema suM- 
B ma3yxax BepXHHX JIHCTbeB 110- Hero MOKO# 


Oera BTOporo rojla 2KH3HU (OHH 
rofl. — moyveuHoe pasBHTHe) 3aKsamEIBaioTcA 2 —4—6 upeTKoB. Hayaso Aud- 
cbepenunanun ux (puc. la) copnagaeT c nepHogoM Hayana oTUBeTaHHA (30 VI) x 
ycusienHoro pocta noGera. Uepes 10 AHeH xopomio OOoca6mMBaIOTCA 4aCTH OKO- 
JOMUBETHHKA, HAMeUAIOTCA MbIIbHUKH. 3aBa3b B Be OTACJIbHbIX, HE CPOCIUHXCcH 
BepXyllKaMH myofonucTUKoR (puc. 1 6). K 20 VII nonnoctTp1o o6ocab1MBatoTCA 
TIbIJIbHUKU HM THUMHOUHLIe HHTH; cpacTaioTcA nyogonucTuKH (puc. |e). Uepes 
MeCAL B IbIIbHUKAX OOpasyeTcaA MblIbWa, a B 3aBA3H WuddepeHUMpyriotcs ce- 
MAMIOUKH (puc. | 2). B Takom cocTOAHHM CKPBITHIM B Ma3yxe JIMCTA, 3all|HIleH- 
Hb MOYCUHBIMM 4elllyAMH wWBeTOK yxoguT B 3uMy.|TlepHoy dopmupoBanHaA 
3aBepiiaetca 3a 46 jweii. ’ 
_ 3. Sieversia glacialis — kpynHbIii MHOrOJIeTHHK, OObITHO C XOPOWNO pasBHTOH 
CTepxKHEBOH KOPHEBOH CHCTeMOli H CpaBHHTebHO C1a60 PasBeTBJICHHbIM KOpPHe- 
BYULEM, MOKPBITHIM TJIOTHBIM YeXJIOM MeEPTBbIX OCTATKOB YepelliKOB. SamoxeHke 
IBeTKA MPOUCXOAUT B Na3yxe JIHMcTa, y KOTOporo HauHHaeTcA Audpepenunannsz 
TwiacTHHKW. B nepspili ro @opMUpoBaHHA efBa OOocaOMBaeTCA IBeTOHOC, Ha 
KOTOPOM HaMeuaioTcs 3auaTKM JMCTbeB. Y Oyfyilero WBeTKAa JIM HaMewaloTcs 
OyropkH YaleukH MU BeHuNKa. Bo BTOpOH BereTallMOHHBIM Mepvon auddepenlHa- 
Ua mpotekaet ropasyo Opictpee. IIpH STOM Bce 3a4aTKH WBeTKOB (H HeECyIHX HX 
HBETOHOCOB) MOrHOaIOT, OCTAeTCH JIMUIb OLMH (peAKO Ba) B Ma3yxe camoro Ha- 
YXKHOPO JIMCTa NOUKH WIM %Ke valle — 3a NoUKO (B Ma3yxe CaMoro BHYTpeH- 
449 


Hero JIHCTa BereTallHu aHHOro rosa). Bpema, noTpeGuoe AI NOHOrO cbopMupo- 
paHua uBeTKa, 143 qua. BuenoueuHoe nosomweHve reHepaTHBHOrO moGera y 
Sieversia glacialis, a Taxxe biopambHOe onepexenve (*) NO3BOJIAIOT WBeTeHHe 
B HavOouee paHHHe CPpOKH; BU OTHOCHTCA K paHHeBeceHHmM. Y Sieversia glacia- 
lis H y mogo6HoH ef mo xapaxTepy dbopmupoBaHua Acomastylis rossii BecbMa 
peqKO BMeCTO IBeTKa B Na3yXxe JIMCTa 3aKJaMbIBaeTCH BereTaTHBHbIM mo6er. 
[losToMy BeTBJI€HHe UX KOPHEBHUL MPOHCXOAMT pa3 B HECKOJIbKO JeCATKOB JIeT. 


Boranwyueckuit uuctutyT um. B. JI. Komaposal Tlocrynuso 
AxkajemuH HayK CCCP 3 XI 1960 
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Wornann Akanqemunu nayr CCCP 
1961. Tom 137, Ns 2 


IKOJIOTHA PACTEHHH 


H. B. KAPMAHOBA 


OCOBEHHOCTH CEMEHHOrO H BETETATHBHOTO 
BOSOBHOBJIEHHA HA BbIPYBKAX TAE)KHOM 30HbI 


(Ipedcmaeaexo akademurom B. H. Cyxauesoim 3 XI 1960) 


H3yyenve CeMeHHOTO BO30OHOBJICHHA B TPaBAHHCTHIX IleHO3aX MOKAa3aJ0, YTO 
KOHKYPpeHIMA KOPHeH B3POCJIbIX PpacTeHHii OrpaHHunBaeT POCT H pasBHTHe BCXO- 
jos (*~*). Tlockombky Halpsx*KeHHOCTh KOHKYPeCHTHBIX OTHOMIeHHi B MO3eMHOM 
apyce HeH30exKHO JOJKHa MeHATHCA MO Mepe (POpMHpPOBaHHA CoobulecTBa, HH- 
TepecHO IMpOCJeqHTb H3MeHEHHe HHTCHCHBHOCTH CeMe€HHOTO BO3O0OHOBJICHHA “Ha 


BbIPyOKax pa3JIMYHOrO BO3pacTa. 
UcceqopaHva mpoBoyusucb Ha 
BLIPyOKAaX, MpeCTaBJIAIOULHX pa3- 
JHYHBIe CTalHH dopMupoBaHHsA 
coo6ulecTBa uBaH-4an (Chamaene- 
tion angustifolium (L.) Scop.), 
O6beKTaMH H3yYeHHA ABHJIMCb BbI- 
pyOKU OT OHOFO JO AeBATH wer, 
CONMPAVKeHHbIe B CBOeCM pa3sBHTHH 
€ MaJIOMOIMLHBIM T0J{30J10M. 
CBee BbIPyOKH MepBoro u 
BTOporo Fofla OTMMYAIOTCA C1aObIM 
pa3BUTHeM TpaBAHOTO MOKpoBa H 
HaiwuHeM OOJIbIIHX mvollazen, 
Tle pacTeHHA MOUTH Halleo OT- 


cyTcTByioT. Macca kopHeli He3HauHTeIbHa (Tad. 1), 
XapakTepHolt yvepToi BbIPyOoK 93TOrO BO3pacTta 


CHUCTeM He HaGO.r0OaeTcs. 


Te ahOug Poolteiy ul 


Macca *KMBBIX KOpHeli TpaBAHO-KyCTapHuuKOBOrO 


~ apyca B rpamMax Ha 4 M? 


1-meTHAA BbI- | 4-neTHAA 8-neTHAA 
Topu3oxT, cM py6Ka BbIpy6Ka BLIPy6Ka 
| 
0—3 6,9 ol, pM kes Ti 
3—10 4,6 78,6 126,3 
10—30 | rs 74,1 96,5 
15,0 184,1 401 ,5 


CMbIKaHHA KOPHEBBIX 


T ayOyet Ws leai a2 


Yucno mo6erop Ha 1 M* B cooOUlecTBaX HBaH-4aH Ha BbIPyOKaxX pasHUHOrO 
Bospacta 
1—2-neTHAA 3—4-neTHAA 7 — 8-neTHAA 
| BhipyOKa BbIpyOKa BbIpyOKa 
Buz 
ceMeH.| BereT. | CeMeH. | BereT. | C€MCH.| BererT. 
Betula pendula Roth. (scxogp Jo 
1 roja) 80 30 fil — 
Chamaenerion angustifolium (L.) 
Scop. 300 60 45 | 2—3 1} 43 
Epilobium montanum L. 1 THIC. 1,5—2 2) 9 - — 
Rubus idaeus L. 70 2 11 44 SS Pees 
Vaccinium myrtillus L. — 70 a 30 -- 16 
5 | Vaccinium vitis-idaea L. — | 120 — | 140 x eh 
1 Leucanthemum vulgare Lam. 1—3 ) — 44 
Viola canina L. 6 14 
Rumex acetosella L. 3 19 
Melampyrum pratense L. i 17 


ABJACTCA 3HAYHTEJIbHAA POJIb MPOWeCCOB CeMeHHOFO BOSOOHOBJIeEHHA. Kak BHAHO 
¥3 TaOsl. 2, CeMeHHOe BO3ZOOHOBeHHe XapakTepHO AIA OyAyMIMx s1HuKaTOpoB 
TpaBAHOrO NOKpoBa — HBaH-4as, MasMHbI (Rubus idaeus L.), kunpes (Epilo- 
bium montanum L.) u T. 4. OfHOBpemMeHHO HaOsIOMaeTCA MaccoBOe NOABIeEHHE 
BCXONOB ApeBecHbIX Mopod. Tak, Ha OTIeIbHbIX BLIPYOKAX YHCJIO BCXOJOB Gepesul 
(Betula pendula Roth.) qocturaet 8—10 ThIc. Ha 100 m?. Kpome Toro, oTmeyaerT- 


CAH 3HAYUHTeIbHOe 4MCIO MOGeroB BereTaTHBHOrO TIPOHCXOMACHHNA — YEPHHKH 


(Vaccinium myrtillus L.), 6pycHuxu (Vaccinium vitis-idaea L.), KycaHIbI 
(Oxalis acetosella L.) w ap. Bcxogpl 6obUIHHCTBa BHAOB, JOCTHrHYB reHepaTHB- 


HOH CTaHH, nepexoXAT K SHEPrHYHOMYy BereTaTHBHOMY BO3O0HOBeHHIO. Ha- 


CKOJIbKO SHEPrHyHO HAeT BereTaTHBHOe BOSOOHOBJIEHHe, HalipHMep y HBaH-Yaa, 


MOKA3bIBaIOT CJIeE youve ILM@pul: SK3eMILIAP HBAH-YaA 3a OHO JIETO MOMKET 3a- | 


HATb WouLatb B 1,5—2 m? wu path 10O—12 no6eros. 

BricokaA HHTCHCHBHOCTb Ce€Me€HHOFO H BereTAaTHBHOFO BO3OOHOBJIEHHA OGeC- 
NeuHBaeT pa3sBuTHe Ha 3—4-NeTHeH BbIPyOKe MOMLHOrO TpaBAHOrO MOKpoBa, 
3aHuMalollero 95% nuiomaiu. Takoe 6ypHoe pa3sBHTHe pacTeHHH CBA3aHO C OT- 
CYTCTBH€M KOHKYPeHIHH KOpHel JepeBbeB, MOTpeOMAIOWIHX OCHOBHYIO Maccy 
MIMTATCJIbHbIX BeULeCTB B MOUBE JIECHOTO IleHO3a (°), H C pe3KHM YJIYULIeHHeM CBe- 


TOBOTO PpexKHMa. OcHOBHbIMH 9upuKaTOpaMu B 9TOM BO3SPpaCTe ABJIAIOTCAH HBaH- — 


yali H MaJIMHa. XapakTepHOH OCOGeHHOCTHIO COOOUIeECTB Ha BLIPyOKAX STOFO BO3- 


pacTa CJlyKUT CHHKeHHe HHTEHCHBHOCTH C€MeHHOTO BO3OOHOBJIEHHA MO CpaBHe- 
HHIO C BereTaTHBHBIM (Ta6u1. 2). OMHOBpeMeHHO 3arpy3Ka NOYBLI KOPHAMH TpaBs- 


HHCTBIX pacTeHHi BO3pacTaeT Oovibue 4em B 10 pas (Taba. 1), TO MpHBOLUT K O06- 


Ppa3s0BaHHlO COMKHYTOrO MOA3SeCMHOTO Apyca. CreloBaTeJIbHO, MvOuLalb MUTaHHA 


KaxK TOTO PpaCTeCHHA Pe3KO COKPallaeTcH. Ortciojla CHJIBHO BO3PdaCTde€T KOHKYPeH- 


ILHA Me*K TY KOPHEBbLIMH CHCTeCM4MH 3a 3JICEMeCHTHI NMTaHHs, oco6eHHO 3a NOABH2K- | 


HbIe POpMb! a30Ta. HanGovlee CHIbHO YrHeTeHbl KOPHEBbIMH CHCTeEMAaMH B3POCJIbIX 
pacTeHHit Bcxogpl. Tak, o6pe3ka KOPHeBbIX CHCTeM B3POCJIOrO HBaH-4an CHHKaeT 


CMe€PTHOCTb eFO BCXOJOB B 2 pasa, a pa3sMepbl pacTeHHH yBeNHUHBaIOTCA MOUTH 


B 10 pas (*). He menee noka3aTebHO H3MeHeHHe YHCJIEHHOCTH BCXOJOB Apepec- 
HbIX Mopog (Ta6. 2). 

Ha BbIpyOKax cTapiiero Bo3pacta Mpollecc yBeJIMYeHHA 3aMKHYTOCTH rpyn- 
IHPOBOK HM BO3paCTaHHA HaMpAKeHHOCTH KOHKYPeHILMH B MOJ3eMHOM sApyce 
BbIPawKeH elle Govlee HariatHo. B cooOmectBax Ha 7 —9-neTHHX BbIPyOKax 
HaOsoOfaeTcA pe3skKoe yBeHYeHHe 3arpy3KH BepXHHX CJ10eB NOYBLI KOPHAMH 
TPaBAHHCTHIX pacTeHul (Tabs. 1). 


CooTBeTCTBEHHO NpOWCXOAUT yCHIeHHe Hallps2KeHHOCTH KOHKYPeHILMH B MOL- | 


3€MHOM spyce. Tak, OOpe3ka KOPHeBbIX CHCT€M HBaH-4aA BbISBIBAeT YBeIHUeHHEe 
pa3MepoB ero BCxO0B B 15 pa3. Bcxogpi B cooOiecTBax BCTpeyaloTcaA B HeOOJIb- 
WWMX KOJIHYeCTBAX H MaJIO%KN3HEHHEI. MaiouvcJieHHbl BCXObI APeBeCHbIX NOpor 
(Ta6m. 2). 

Takum O6pa30M, MO Mepe 3aXBaTa CBOOOAHOH TeppHTOPHH y pacTeHHii BO3- 
pacTaeT POJlb BeEFeTATHBHOTO BOSOGHOBJICHHA MO CpaBHeHHIO C Ce€MeHHEIM. ITO 
CBA38aHO C TEM, YTO B YCJIOBHAX’ HalIpAKeCHHOM KOHKYPeHUHH KOPHEBbIX CHCTeM 
moOeru BereTaTHBHOrO TIpOHCXO*KAeHHA C TMepBbIX HEH MHKM3HH HMerwT Oovee 
O1aPONpHATHbIe YCOBHA JIA CBOerO’ pa3sBHTHA, TAK KaK OHH HCMOIb3yI0T c*op- 
MMPOBaBLlyIOCA HM Pa3BeTBJICHHYIO KOPHeBy!O CHCTeMy, B OTJIH¥He OT KOpHel 
Bcxoqos. BemnegqcTBve sToro mo6eraM, BereTaTHBHOrO MpOWCXOwKeHuA LOCTYNHO 
Oo/IbIuee KOJIMYECTBO MHTATEJIbHBIX BellecTB, ¥eM BCxoaM. JlelicTBUTeNbHO, ec- 
JIM B CooOmecTBe HBaH-4an Ha 4— 9-neTHHX BbIpyOKax oTMUpaeT 90 — 95% ero 
BCXOJOB, TO Cpe7M BereTaTHBHbIX MOOeroB, KaK NpaBHiO, OTNAaLa He HaOvOMAeT- 
ca H 40 — 60% noGerop JocTHraeT reHepaTHBHOM CTamuu. OMHOBPeMeHHO M0 Mepe 


(POPMHPOBaHHA CooObilecTBa HaOsIOMAaeTCA MOCeOBAaTeIbHOe YMeHbINeHHe pa3- | 


MePOB BCXOJOB HBaH-4as, WLYYKH HW Oepesbi Ha MIOMWaqKax Oe3 M3ONAMMH KOpHe- 
BbIX CHCTe€M B3POCJIbIX pacTeHuH. He Meee oKa3aTeJIbHO Ppe3KOe yMeHbIUeHHe 


4HCJIa BCXOJOB B CooOlecTBax C BO3pacToOM (Tab. 2). Takum o6pasom, yBeHue- 


HH€ Halps2KeCHHOCTH KOHKYPeHIMH B NOA3EMHOM APyce BbISbIBAeT SHAUHTEJIbHbIE 
M3M€HEHHA B CTPyKType H CocTaBe TpaBAHOFO MOKPOBa COOOULECTBA. 
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IIp¥ qambHelWIeM pa3sBHTHM COOOMLecTBa NPpHCXOAUNT (OpMHpoBaHHe COMKHY- 
TOrO AjpeBecHoro sApyca (B Bo3spacte 10 — 15 set) H HaGmMOmaeTCA ObICTpoe BbIMIa- 
eHHe W3 COCTaBa TPaBAHO-KYCTaPHHYKOBOrO ApPyca MBaH-4YaA, MAJIMHbI HU Apy- 
rUX SAMPUKAaTOPoOB coobulecTs BEIpyOok. Kak noka3aiH uccleqoBaHua B. I. Kap- 
nopa (°), STO MpOHCXOAUT rlaBHbIM O6pa3omM B pesyJIbTaTe MepexBaTa KOPHeBbIMH 
CHCTeMaMH Oepe3bl OOJIbIIOH 4YaCTH MHTAaTebHbIX BelllecTB. BeseacTBHe 3TOrO 
yCJIOBHA NMTaHHA pacTeHHH TpaBAHO-KYCTapHMYKOBOTO Apyca pe3sKO yxyJ- 
wiaioTca. Kpome Toro, No NoJIOroM ApeBocTod MpOHCXOAUT 3HadHTebHOe CHH- 
7KeHHe MHTCHCHBHOCTH CBeTa, a YXYMINeHHe yCJIOBH MHTaHHA BbISbIBaeT MOBBI- 
uleHHe CBeTOBOrO MHHHMymMa. HegoctaTok NHTaHHA HM CHWKeHHe KOJIM4eCTBa CBeTAa 
BbI3bIBaeT BbINaeHHe TAKHX TpeOOBaTeJIbHLIX K MHTAHHIO paCTeHHii, KaK HBaH- 
yaH HW MajiMHa. B TpaBAHO-KyCTapHHYKOBOM ApPyce Ha¥HHalOT OGHJIbHO pa3- 
pacTaTbeA 3a CueT BereTAaTHBHbIX NOOeroB YepHuKa, OpycHHKa, MawHUuK (Maian- 
themum bifolium (L.) Fr. Sch.), 7. e. BHAbI, MpHcnocoOIeHHbIe K 2KU3HH IPH He- 
NOCTaTKe TIHTATeJIbHBIX BellleCTB H CBeTA. 

‘He MeHee pacmpocTpaHeH IyTb CMeHbI COOOULeECTB HBaH-4aA COOOULECTBOM 
BeliHwkKa (Calamagrostis Langsdorffii Trin.) c nocnezyiomum o6pa30BaHHeM 
Oepe3HAKa BEHHHKOBOrO. OGbIYHO 9TO HaOOMaeTCA Ha BbIPyOKAaX, MOABepruiux- 
CA BOSACHCTBHIO YeOBeKa. OcoOeHHOCTHIO BeHHHKa ABJISIeTCA CuIaGOe CeMeHHOe 
BOSOOHOBJIEHHe, TAK KAK BCXO2KECTb eFO CEMAH HCKJIOUNTEIbHO HH3Ka. IlosTOMy 
B HCCJIeyeMOM palione paspacTaHHe BeHHMKa HaOJIIOaeTCA B OCHOBHOM TaM, re 
eCTb efO KOpHeBUa. KopHeBulla BeHHHKA, Oovlee MOBEPXHOCTHBIe H pa3BeTBJIEH- 
Hble, OOPa3yi0T MIOTHbIM BOHJIOK H YCMelwIHO BLITeCHAIOT KOPHeBHILa HBaH-4ag, 
NO-BHAMMOMYy yXYAlllad UX yCJIOBHA NHTaHHA HW adpallHH. 

JlaibHeltuiee pasBuTHe HeT aHAaJIOPHYHO BbILeCOMHCaHHOMY: Co3faeTcA Ape- 
BeCHbIM Apyc H3 Oepesbi, 4 B TPaBAHO-KYCTaPHHYKOBOM Apyce HaOsIOMaeTCA BBI- 
nayeHHe BeHHHKa H ApyrHX BUAOB, XapakTepHbIX IA BLIPYOKH, H paspacTaHHe 
WePHHKH, OpyCHHKH, MalHuka H T. J. ToubKo BbInaseHve BeHHUKAa MpOHCXOAUT 
Ooee MeJICHHO, 4EM HBAH-4an, HM 4YaCTO 3aTAPHMBaeTCA Ha QOMTHH CpoK. OToT 
sTaN XapakTepH3yeTcA MpeoOasqaHvem MpoueccoB BereTaTHBHOFO BO3OGHOBVIe- 
Hid. CeMeHHoe pa3MHOxKeHHe MpakTHyecKH OTCYTCTBYeT. 

Takum oOpa3om, mo Mepe PopMHpoBaHHA cooOmlecTBa Ha BbIPyOKaXx cpedHe- 
Tae*KHOH 30HbI YBeJIMYHBaeCTCA HalIpAXKCHHOCTb KOHKYPeCHTHBIX OTHOMICHHH 
B TIO3EMHOM Apyce, YTO MPHBOAUT K YXYAUWeHHIO yCJIOBMM MATaHHA KaxKoro 
pacteHua. OrTciola yMeHbUIeHHe HHTeHCHBHOCTH CeMeHHOrO BOSOOHOBJICHHA U 
3HAUHTeJIbHOe BO3PaCTaHHe POJIH BereTaTHBHOrO PasMHOMKeHHA. CuelyeT oTMe- 
THTb, YTO BCe KPYMHble CMeCHbI B TPaBAHO-KYCTAPHHUKOBOM Apyce OT BbIPyOKH JO 
PJIbDHHKa OMpPeMeAIOTCA MpolleccaMHM BereTaTMBHOrO, a He CeMeHHOFO BO3SOOHOB- 
eHHA, 


Jla6opatopua slecopezeHHa Mocrynuso 
AxkaylemHu Hayk CCCP 2 XI 1960 
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Jloxrxann Akagemun nayr CCCP 
1961. Tom 137, Ne 2 > 


PH3HOJOTHA PACTEHHH™ 
H. 11. KOPABJIEBA 


JEHCTBHE OBJIYUEHHSA HA AHATOMO-®H3HOJIOP M4 ECK HE 
OCOBEHHOCTH TOYUEK POCTA KJIYBHEH KAPTO®EJIA 


([Tpedcmaeaeno axademuxom A. H. Onapunoim 14 XI 1960) 


M3BecTHO, 4TO Y-JIYYH 3aepxKUBAIOT BbIXOL KIyOHeH M3 COCTOAHHA MOKOA 
(O3bI NOpAAKa oT 3 THC. NO 5 ThHIC. Tr) HIM MOJHOCTHIO JINWMAalOT «P1a3KH» Cnoco6- 
HOCTH K T1popacTaHHto (Jo3pl oT 8 Talc. r H BbIe). Hapazy c u3yyeHHem OHOXHMH- 
yeCKHX H3MeHeHHH, HMeIONLHX MeCTO B KJIYOHAX Mocue O6yYeHHA HX Co®? (7), 

HCCJIeOBaJIH Tak?Ke H3Me€HECHHA B aHaTO- 
MHH HW MOpOJIOrHH BepXyUIKH moGera, a 
rHCTOXHMHYeCKH — pacripe ejeHHe Be- 
ilecTB MO TKaHAM. Oco6oe BHHMaHHe 
o6palleHoO Ha cCOsepxwKaHHe H_pacipe- 
JleeHve sepHOl e30KCHpHOOHYKJIeHHO- 
Bol KHcnoTH (JIHK) wu  mutTonma3matTu- 
yeCKOH PHOOHYKJIe€HHOBOH KHcsoTH (PHK). 

Konyc HapacTaHua KapTodesa B moKoe 
MMeeT rwiocky10 d@opmy (puc. 1a), uHes0 
KJI€TOK B WIHpHHYy paBHsetca 30—31, cun- 
TaA KJI€TKH TOJIbKO YTO BOSHHKINUX JIHCTO- 
BbIX 3a4aTKOB. OHH CJIOH TYHHKH COCTOUT 
H3 pa3HbIX M10 (opMe KIeTOK, a OovIbiIee 
UHCJIO JeJIeGHHH B 9TOM CJIO€ 3aMeTHO B 
MecTe OOpa30BaHHxA OyAyulero 3a4aTKa 
uvcta (C JieBOH CTOPOHbI! KOHYyCad Ha 
pue. 1a). [log TyHuKoH HMeloTcA 2 cuIOA 
KPYNHBIX KJIeTOK CyOanvKasIbHOu {HHHILH- 
aJIbHOH MepHcTeMbI, a 3—4 cIOA HMKepac- 
TIOJIORKEHHHIX KJICTOK ABJIAIOTCA ee TIpOH3- 
BOJHbIMH — KJI€ETKaMH IeHTpaJIbHOH CTep- 
7KHEBOH MepHcTembl. Hyoxe culeqyroT kpyn- 
Hble KJIETKH C M@KKJIETHHKAMH,— 9TO yxKe 
cepAieBHHa. GauaTKH JIMCTbeB BePXYLIKH 
nmo6era OOpa3syloTcA, MO-BHHMOMY, 3a CcueT 
Puc, 1. AnatomHyecKoe cTpoeHHe Bep- HeseHHs) BTOporo CuO KoHyca eee 
XYIIKH noGera KapTopemst: a —BnoKoe, HA. B AHCTbAX XOpOLIO 3aMeTeH OMMH COM 
6 —MpH * npopacranuu; /—tTyHHKa, TYHHKH. B ocHOBaHHH JIMCTOBbIX 3a4aTKOB 
2 — cy6anuKaibHad HHUWHabHad MepH- YWeTOURHb [OLiIcTpaa AuhepenuvalluA TKa- 
crema, 3 — UeHTpalbHad crepKHEBAT yey, BeweyCTBHe STOFO B CTeGJe paHo NOAB- 
MepucTema, 4— nepHdepHueckand MepH- 
crema, 5—-sucropue sauaTku,6—Kam-  ‘1I0TCH Ceptilesuua H Kopa. TaKam 00pa- 

Ouepugubili carol. 400 x 30M, JIA KOHyCa HapacTaHHA KapTodeisa B 
HOKOAMLEMCA COCTOAHHH XapakTepHbl MI0C- 

Kan (bOpMa, Mawloe KOJH¥eCTBO 3MOPHOHAJIbHOH TKaHH HM paHO HauHHaroliH- 
ecA Mpoleccbl cTapeHua TKaHeH. Bowbwioh MHTepec MpelCTaBJIAeT pacnpexeute- 
HHe HYKJICEHHOBBIX KHcIOT. Hav6onee Goratet PHK ksieTKH TYHHKH, MpOH3BoL- 
HbIX PAQOB CyOanhkKaJIbHOM HHHWHAIbHOH MePpHCTeMbI H, OCOOeHHO, WeHTPaIbHaA 
4uaCTb TepHdepHueckoH MepHCTeMbI, KOTOpad CO BpeMeHeM MpeBpaTHuTcA 
B tpokamOuH. Myoro PHK 8B cambix MOJIOJbIX JIMCTOBBIX 3€4aTKAaX, OCO- 
OeHHO C HX BHYTpeHHeH cTOpoHbI (prc. 2). CmekyeT moquepKHYTb, 4TO 
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PHK GoraTst WH sagppuiko, u” wHToMasma. BJ] KnerKax " TepedHcJIeHHBIX 
rKanen coyepxanne JIHK owe noppimeno (pac. 2). Menee 6oratui 
TYKJICHHOBBIMH KHCJIOTAMH KJIETKH CePALeBHHbI, KOPbI, uvelllyit u mocTa- 
eBINIKE KJETKH JIMCTbeB. B sTHxX TKAHAX NOHWKEHO COsepxKaHHe WHTOMMA3IMa- 
ruueckoH PHK u JIHK B 
anpe. HanGoviee Gorathl HyK- 
ICHHOBbIMH KHCJIOTaMH Cca- 
MbIe MOJIOJbIe, CIOCOOHBIe K 
AKTHBHOMY Jl@JICHHIO. KJICETKU 
<OHyca HapacTaHua, 

IIpH mpopactanun Kay6- 
if CTpoeHHe KOHYyca Hapa- 
STaHHA HM BeEPXyLUIKH Mobera 
A3MeHHeTca. JimuHa mo6era 
),2—0,4 mM. Konyc napacta- 
1HA TeNepb CTaHOBHTCHA T0- 
TYIWAapOBHHbIM,  YyBeJIHUH- 
3aeTCA BbICOTa IMOPHOHAVIb- 
10H TKaHH. KueTKH TYHHKH 
)a3JIM4HbI TO topMe, Heos- 
1OpoHbl, Ooviee KpynHple 
JACTOJIOWKEHLI 10 KpasM, 
JIMKE K JIHCTOBBIM 3auaT- 
<am. B TyHHKe ACHO BHHbI 
2 COA KNeTOK. XOTH 4HCIIO 
-10€B ~MePHCTeMbI (OT T0- 
3ePXHOCTH KOHYCa JO cepJ- 
l€BHHbI) COXpaHAeTCH TO x*Ke, rE 
ITO OblWwIO =y noKoselica * PH 
10uKH (8%), o6bem KOHYyca 
1apacTaHHA Bo3pactaeT.Uuc- Puc. 2. Pacnpegenenne PHK u JIHK B sepxyme no- 
10 KJIe€TOK B UWIMpHHy He Gera KapTodena. O6osHauenua Te xe. 1.56 X 
yBeIM4HBaeTcA (29—31), HO 
JHU CTAHOBATCA KpynHee. YRemMueHHe OObeMa KOHYCa HUHCJIa eAULHXCH Kse- 
fOK B HEM CBHJeTeJIbCTBYeT O MOBbIIMeHHH ero aKTHBHOCTH. Ha ypoBHe OCHOBaHUA 
IOCJI€QHUX JIMCTOBLIX 3a4aTKOB 3aMeTHO 3—4 CJIOA KJIETOK, MpaBHJIbHO pac- 
IOJO*KEHHEIX [pyr Hal Apyrom. Ilomsm (WHT. mo (*)) Ha3bIBaeT 3TH KeTKH KaMe 
SHEBUHBIM CJIOeCM MH CuHTaeT ero HaH¥He CHCTeMaTHYeCKHM IIPH3HaKOM HeKO- 
TOpbIX TOJIOCEMAHHBIX pacTeHHii. Hativ HaO/OJeHHA NOKa3bIBaIOT, YTO JTOT 
IPH3HAaK MOABIAeTCH TOMbKO B (pa3sy AKTHBHOFO pocTa BepXyIKH MoOera, HM Mbt 
IPHCOeAMHAeCMCA K MHEHHIO aBTOpoR (*), KOTOPbI€ CBASHIBAIOT HaJIM4YHE ITOFO CJIOA 
> POCTOM MexKAOy31HH. O MOBbIWIeHHOM AKTHBHOCTH KJIeTOK BepXyUIKH moGbera 
IpH NpopactTaHHu CBUJeTeLCTBYyeT TaK%Ke 3alepxKa CTapeHusaA KeTOK. JLudxpe- 
JEHWMALMA KOPbI 3fecb HaGOMaeTCH NO3Hee, YEM B MOKOALLeMCA COCTOAHHH — 
ia ypoBHe 3-ii Mapbl JIMCTOBbIX 3a4aTKOB, eCJIH CUHTATh HX CBepxy. 

Ilpu mpopactanuu TKaHH BepXylIKH moOera OOoralllaioTcA. HyKJIeEHHOBLIMH 
<UCJIOTAMH, OCOGeHHO WHTonasmaTuyeckoh PHK (puc. 2). Imponnnoduiusa 
9e3KO BOSPaCTaeT BO BCEX TKAHAX KOHYCa M BEPXYUIKH T0Gera., B no6ere u3 
IudtepeHIMpOBaHHBIX’ TKaHeli HawOoslee OoraTbl HYKJICHHOBbIMH KHCJIOTaMH 
TpoKaMOwH M MepHcTemaTH4eCKHe KJIeTKH B OCHOBAHHH JIMCTbeB, M3 KOTOPBIX 
SIIOCJIENCTBHM BO3HHKaeT a3syiiHad nouka (puc. 2). Ha Gomee nosqHeit 
‘TaMH pasBHTHA (qHMHAa mMOOera Ha KJIyYOHEM COCTAaBJIAeT 1,5—2,0 cm) koun- 
eCTBO JMOPHOHAJbHOH TKAHH B BepXyIKe MoGera elle Oo/lee BOspacTaeT, T0- 
SHI AeTCA COMep2KaHve HYKJICHHOBLIX KHCJIOT. Takum OOpasom, CTpoeHve Kony- 
“a HapaCTaHHA HM BepXyUIKH MOGera KapTodeJA H3MeHHeTCH MpH Mepexoje oT 
<OCTOAHUMA PyOoKorO MoKOA K Mpopacranuio. Pocr nodera, Andpepennuanna 
TO TKAHEM CBA3AHbI C HAKOMVJICHHeM B Ape HM WATOMIA3Me HYKJICHHOBbIX KUCJIOT. 

Tlocue o6nyuenua KayOueli B Qo3ax 500—2 000 r crpoeHve Tponysmerocs 
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ane ee 


B pocT moGera,OTMM4aeTCA OT KOHTPOJIbHOrO (px. 3). Mopdosornyueckn moder 
M3 OO yYeHHOrO KyOHA HMeeT POpMy YaIIH C TpeMA OKPy?KalOU[MMH ee BBITSA- 
HYTBIMH JIMCTOUKaMH. AHATOMHYeCKHH aHaJH3,M0Ka3ail, YTO OMMH H3 STHX JIH- 
CTOUKOB ABJIAeTCA JePOpMHpOBaHHOM BepXyWKOH moGera, a ABA Apyrux — BU- 
JOU3MCHEHHBIMH MepBbIMH JIMCTbSAMH. KsieTKH KOHyCa HapaCTaHHA B TaKOM T0- 


- 


Puc. 3. Pacnpemesenue HyKNeHHOBLIX KHCJOT B BepxylKe noGera npa o6yuenun. J — PHK 
B Mpopactaioilem’ «ria3Ke» mocse O61y4eHHA"B Wo3e}500 r: /—ryHaKa, 500 r; 2— TyHHKa, KOHT- 
poulb; 3— “acTb KAMOMeBHAHOFO COA:C KeTKaMH KOpbI, MpoKamOua u cepAneBuunl, 900 r; 
4 —Tto xe, KouTponb.| /[—PHK 8 mpopacratoulem KOHTPOMbHOM «rsasKe»: 5 — TYHHKa, 6 — 
ApoKaMOuit, 7 — WeHTpabHaa cTep»kHeBaa mepuctema. //] —PHK B «araasKe» yepes 6,5 mec. 
nocie o6ysenna B nose 10 000 r: 8 — npoKamOuii, 9 — TyHuKa, JO — WeHTpaibHad crepxKHeBan 
mepuctema. /V — JIHK 8 mpopacratoulem KOHTpOJbHo «rsia3Ke»: //—TyHAKka, J2— npoKamOuit. 
V—JIHK  «raasKe» yepes 6,5 mec. nocle o61y4eHHa B Xo3e 10 000 r: /3— wenTpanbHad crepx- 
HeBad MepHctema H npoKamOuit. / —V —56 xX, 1 — 13 — 280 X 


Gere cxKaTol, CiuocHyTpI (pc. 3). B wax MHoro PHK, Ho pacnpegeseHa ona He- 
o6piuHo. HanOouee MHTeHCHBHaA OKpacKa HaOwlOfaeTcA B OOOMOUKAaX H MaKe 
B MCXKKJICTHHKAX, TaM re OHM UMerloTcA. SApbILIKO OKpallleHO MeHee HHTCHCHB- 
HO, UCM B KOHTPOWe, PpaHHUbl Apa OVeHb HeonpesleeHHbI. OueBHyHO, OOsy4e- 
HHe HapyllaeT OpraHouAL, WeocTHOCcTb KeTKU, H PHK pacnpefensetca Aucp- 
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by3HO M10 KJleTKe H BHe ee, KuieTKH CepAeBHHbI B BepXylIKe HO6era CHJIbHO BbI- 
PAHYTbI B WIMHY, H BeCb MOOer MOXOX Ha JMCTOK — OH TOHKHIi M y/WIMHeHHBII. 
TyKJIeHHOBBIX KHCJIOT B KJI€ETKAX CepAIleBHHbI FOpasqoO MeHbUe, 4eM B KOHYCce. 
Jo HeCMOTpA Ha JOBOAbHO BbICOKOe COMepKAHHE HYKJICHHOBLIX KHCAOT KOHYC 
1apacTaHHs Ha HEKOTOPOe BpeMA TepsAeT CIOCOOHOCTb K pocTy HM HOBOOOpasoBa- 
iM10 OpraHos H TKaHeH. B sToT nepHod MpOHCXOMHT JIMUIb CHIbHOe BbITATHBAaHHE 
KJIETOK CePAUeBHHbI WH paspacTaHve MexKAOY3/INA Ha ypOBHe OCHOBaHHA Mocwel- 
1eH Mapbl JIMCTbeEB. OTO paspacTaHHe, KaK MOKA3bIBaeT CPpaBHeHHe YHCIa KeTOK 
3 HOPM@IbHOM H OOJly4eHHOM MoOere, COBepllaeTCA B OCHOBHOM 3a CyeT pacTa- 
rMBaHHA KJIETOK MO payuycy cTeOun. B sTHx kKeTKax c JetopMHpoBaHHBIMH A- 
DAMM COMeprKaHHe HYKJIEHHOBbIX KHCJIOT pesKO NOHMxKaeTcCA. Bemwunna u cbopma 
AX UpesBblYaiHO pasHoodpasuLtl. []pucyulyio HM cbopmy H MOBbILeHHOe CosepxKa- 
ave PHK joubute BceX COXpaHAIOT KJIeETKH MpokamMOus. PactaruBanue, a Take 
He3HAYUTeIbHOe feyieHHe KJIeTOK (C BHyTPeHHeH CTOPOHbI MpoKaMOMA) Kam- 
SHeBHAHOTO C/IOA HU OOYCJIOBIMBaeT OOpa3s0BaHHe «ual». CrelqoBatTerbHO, 
Ou yYeHHe HapyuiaeT OOMeCH HYKJICHHOBbIX KHCJOT, JIMA Ha HeKOTO- 
poe BPeMA KJIETKH KOHyCa HapacTaHHA cmocoOHocTH K JemeHHIo. Uepes 25 —30 
IHeH mocle mpopacTtaHuA moOer mpHoOperaeT HOPMaJIbHHIM BUA, He OTIHMUAaAACh 
)T KOHTPOJIbHOFO MO TeMIaM POCcTa H 3aJ1IOx%KeHHH HOBHIX OPraHos. 

Tlocae o61yyeHua B Ao3ax 8000—10 000r u Bhe K1yOHH KapTodeua He Mpo- 
pactaioT. IlpH BbIxOJe KOHTPOJIbHbIX KJIYOHeH H3/COCTOAHUA MOKOA «riazKH» 
SOVYCHHEIX KyOHeH JIMUIb «HakJeBbIBaIOTCA». KueTKH oOy4eHHOrO KOHYyca 
dapacTaHusa He JeATCA (pc. 3), HO CH/IbHO BHITATHBAIOTCA B AMHY HM WIMpHHy. 
PopMbl, KOTOpble MmpHoOperaeT BepXyilKa noOera B pesy/bTAaTe MOAOGHOrO Mepe- 
DOK MeCHHA, OUCH pPasHooOpasHb! (pic. 3). PasHoKayecTBeHHOCTb, Mpucyilan 
TKaHAM HOPMAJIbHOrO NOSera, COBepWIeHHO HcuesaeT. KsieTKH B OCHOBHOM HMeIOT 
YIMHAKOBbIC Pa3sMePbI, OOJIbINMe BAKYOJIM M MeKKJCTHHKH, JetbopMupoBaHuHble 
Apa. KommuectBo nupoxunopuspnHol PHK B wuTonma3me pe3sKo yMeHbIUaeTCA, 
oepxKanuve JIHK B agape uv PHK B syppmuke HaMHOrO MeHbIIe, 4eM B KIeTKaXx 
<NyOHEH KOHTPOJIbHBIX HIM OOJIYYeHHbIX MeHbIUHMH Jo3aMH. 
 Pes3yibTaTbI XMMHYECKOrO ONpeseeHHA COMepKAHHA HYKJICHHOBbIX KHCJOT 
HOJIHOCTbIO COFrsacylOTCA C H3/IO%KeHHBIM PaHee (°). Coyzepwanve PHK uw JIHK 
OHM MKAeTCA B «Tla3Kax» Cpa3sy we Mocye OOlyuyeHHA B o3sax 5000 r uv Benue 
‘ra61. 1). OcodeHHO pe3Kaa pasHHlla B COMep2KAHHH HYKJICHHOBBIX KHCJIOT (PaB- 


Ta6Oaunua il 
ComepxaHue HYKJCHHOBBIX KHCHOT B «ra3KaX> Mp Xpanenun, 
B raMMax docdopa Ha 1 r cyxoro BemlecrBa. Ceson 1958—1959 rr. Copr Jlopx 


Kucaota Bapuaut JTlexa6pb Aupapb Mapt Amnpeusb Matt 

a | \ | 
PHK Koutpoab 139,7 122, 4 140,1 153,7 291,7 
Y 5000 r 60,8 91,4 82,6 79,2 1/0,1 
* 8u00T Dipl 89,7 106,4 64,5 129,8 
Ne 500 WUU r 49,6 |. 93,5 78,5 74,1 93.8 

4 

} JIHK Kourpeas 169,1 151,1 130,8 170,0 188,2 
| DUO & — 159,5 108,4 119,6 184,6 
9000 & 121,3 155, 12U,8 122,8 150,1 
500 0CU & 130,4 139,6 116,8 83,7 84,8 


mM o6pa3om, PHK) mexyly o61y4eHHbIMH M KOHTPOJIbHBIMH KJIYOHSMH OOHapy- 
MBpaeTcaA pH Bbixose NOCJeAHHX H3 COCTOAHHUA NOKOA B allpevle — Mae. Y3 
iSJ102KEHHOPO CyleAyeT, YTO HapylieHHe POCTOBbIX MpOleccoB B KOHyce HapacTa- 
IMA TIpH o6ulyueHun TeCHO CBA3a2HO C H3MCHCHHAMH B HYKJICHHOBOM oOMeHe. 
_ ABTOp Noub3yeTcA CyyaeM BbLIPasHTb HCKPeHHIOIO ONarofapHocTh mpod. 
. 
». A. Py6uny, Aoxtopy c.-x. HayK JI. B. Metauuxomy xu upop. B. K. Bacn- 
eBcKOli 3a IkCHHbIC COBECTHI MPH BbINOJIHCHHH HaCTOALeH paodorut. 
| Wucrutyt 6voxumnn um. A. H. Baxa Tlocrynuno 
AxaflemHuv HayK CCCP 31 X 1960 
WHMTHPOBAHHAA JIMTEPATYPA 
715. A. Py6un, Jl. B. Merauuxkuil un gp., Coopx. Buoxum. naogos u opomeii, 
, (1959). 29. lupe, Tnucroxumua, 1956. *M. Ogur, G. Rosen, Arch. Bio- 
., 25, 262 (1950). *B. K. Bacunesexas, E. A. Kounapatbesa-Meab- 
1b, IIpo6a. Gor., Ne 3, 289 (1958). 5H. WI. Kopaoamesa, H. Il. Mopososa, 
bel. HAYYH. CeCCHA MO HyKA. Ku, pact., TesHcl, Yipa, 1958. 
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PH3HOJIOTH SA PACTEHHE 


A. H. KOPOBHH, 3. ®. CbIUEBA u 3. A. BbICTPOBA 


BJIUNSAHHE TEMIMEPATYPbI MOUBb] HA YCBOEHHE PACTEHHSMH 
POCPOPA 


(IIpedcmaeaexo axademuxom A. JI. Kypcanoeoim 12 IV 1960) 


YcTaHOBJIeHO, YTO MPH MOHWKeHHOH TeMMepaType MOUBbI PaCTeHHA OX | 
ycBaHBatoT a30T HM cocdop (1°). 

OnbiTb, MpoBeeHHble C AYMeHEM HM KYKYPY3OH IPH NOCTOAHHOM OXJIaxKeHHuE 
KOPHeli, MOKa3aJIH, YTO COepxKaHHe CPocopHOH KHCJIOTHI BO BCe (Pa3sbl pasBHTHA 
BbIlle y paCTeHHH Ha TenJIoH MOUBe, 4YeM y PpaCTeHHH Ha XOJIOJHOH MouBe. OAHAKO 
Oco6eHHO CHJIbHO yxyMiuaeTca yCBoeHHe cocdopa Ha XOJIOAHbIX MOYBAX B HadaJb- 
HbIM NepHo pasBHTHA pacTeHHit. 

Ha Cepepe, KpoMe NOCTOAHHO MOHW2KEHHOM TeMIIepaTypbl MOUBbI, YaCTO ObI-~ 
BaIOT BPCMeHHbIe MOXOJOMAHHA, COMPOBOMMaloulvech CHHAKeCHHeEM TemMepaTyPpbL 
MOUBbI, axKe B Culyuae JIEPKHX, XOPOIMO MporpeBaeMbIxX CyMeCuaHbIX HM WeCuaHblx | 
nous. Hamu 6bliM MpoBeseHbl HCCIeLOBaHHA MO BJIMAHHIO BPEMCHHOPO OXJIaxKe- 
HHs MOUBbI Ha yCBOeHHe cpocdopa KapTodeviem HM KyKypy30H B pa3JIH4HbIe NepH- 
Ojibl HX OHTOreHe3a. C 9TOM WebIO ObIIH MpOBeeHbl BereTalHOHHble OMbITbL 
B IO“BCHHOM KyJibType Ha cone NPK (no 0,5 r jevicTBylollero Hayasa KaxKJOrO 
Bua yAOOpeHus Ha CocyA) B TepMoBereTallHOHHOM JomuKe (4,”). 

PacTeHHaA BbIpallMBaJIHCb B BereTalHOHHOM JOMHKe, B COOTBeETCTBYIOINee 
BpeMA OHA YaCTb COCYOB NOMelaacb B XOIOAHYI0 BaHHy (10—14°), apyraa — 
B Teruy10 (20—25°) u TpeTbA YaCTb OCTABANAaCh WIA KOHTpOA (pH 15—20°). 
Onpeyenenve cboctbopHo KHCJIOTHI IpOoBOAHIH yepes 24 uaca uM Yepe3 5 CyTOK 
MOCcJI€ MOMeWLEHHA COCYOB C paCTeHHAMH B TelJIy!O WIM XOJIOAHYIO BaHHy. 

IlapanieubHO YUHTHIBaJICA CyXOH BeC OT/JeJIbHbIX 4UaCTeH HM BCerO pacTeHHA, 
4YTO JaBaJIO BO3MO?KHOCTh y4eCTh' OOULMH BbIHOC chocdopa OTeJIbHbIMH YaCTAMH 
pacTeHHl HW. pacTeHHeM B IeJIOM. 

Pe3yIbTaTbl aHaIH3a Ha COepxxaHHe cocdopa B OTACJIbHbIX YaCTAX pacTe- 
HHH mpescTaBsieHb! B TaGul. 1 uw 2, 


TatOKi sama ft 


Coyepxkaune cbocopHol KHCJIOTHI B OTACJbHbIX YacTAX PacTeHHH KapTodenA B CBASH 
C KpaTKOBPpeMeHHBIM BO3JeHCTBHEM PagJHYHOH TeMIepaTypbl NoyBbl (B % Ha abc. Cyx. Bec) 


JIuctTba Cre6u Kopuu | Kay6un 
@asbl pasBuTHA ata i a aT Silo 
4 A a | 6 | 6 a | 6 | 6 a | 6 | 6 | a | 6 | 6 
; 
I 
Jlo 6yTonusannH 
Yepes 24 vaca 25 VI 1,00 | 0,97] 0,98 | 0,64 | 0,63 | 0,67] 0,C6 | 0,68 | 0,65; — — — 
Yepes 5 cyr. 29° VI 1,02] 0,66 | 41,08.) 0,58 | 0,82 | 0,55 | 0,€0] 0,58) 0,63; — | — | — 
Lipetenne 
Uepes 24 uaca 20 VII | 0,60} 0,64 | 0,59 | 0,26 | 0,25 | 0,28 | 0,44 | 0,52 | 0,43 | 0,56] 0,55 | 0,48: 
Wepes) a cyt: 24 VII | 0,€6} 0,48 | 0,56 | 0,30 | 0,18 | 0,28] 0,42 | 0,30 | 0,57] 0,54 | 0,48 | 0,50 
CospesanHue | 
Yepes 24 uaca 20 VIII | 0,54} 0,49] 0,51 | 0,47 | 0,15 | 0,16 | 0,47 | 0,38 | 0,42 | 0,42 | 0,48 | 0,52 
Uepes 5 cyt. 24 VIII | 0,58 | 0,39 | 0,43 | 0,14 | 0,10 | 0,16 | 0,51 | 0,88 | 0,45} — — _ 
(5 Oe MeC€uUaHHe. Syecb. U-B Ta6n. 2: a—Tenno (20—25°), 6—xonog (10—14°), 6— konTpon 
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TaOnuya 2 


Cogepxanne dochopuol KucnoTE B OTIeNbHBIX YacTAX pacTeHuli KyKypy3bI B CBA3H 
C KPaTKOBPeMEHHEIM BO3eHCTBHEM pa3H4HOH TemMepaTypbI MouBLI (B % Ha ac. cyx. Bec) 


JIuCTbA Cre6au KopHu 
a | 6 | 6 a 6 | 6 a | 6 | 8 

YerseptTnili mucr 

Uepes 24 uaca 0,78 0,59 0,66 — — —_ 0,52 0,54 0,52 

fepes’ 3 Cyt. 0,86 0,44 0,62 _- -—— -- 0,66 0,42 0,58 
Tpy6KopaHue 

Uepes 24 saca PO ht 0,43 0,38 0,63 0,64 0,60 0,32 0,32 0,32 

Wepes 5 cyt. 0,44 0,37 0,44 0,55 0,45 0,49 Of27 0,33 0,28 
Metenka 

Yepes 5 cyr. 0,37 0,34 O27) 0,29 0,26 0,25 | 0,18 0,17 0,17 


Ta Ou hm ave 


Tlormonjenne docdopHok KHCAOTHI AYMeHEM IPM OXaxKLeHHO MH HeOxTaxKeH- 
HOH KOpHeBOH cucTeme (B Mr/ J) 


Or mocera 70 OF Tx Og eH a Or 6 sucTa ZO 
Temnepatypa pacrBopa TpyOKoBp aHHA RO anaes KOWOUIeCHHSA 
{7 VI—3 VIL 3 ViI—17 VII 17 VII—31VI1 
15—20° (cMeHa pactTsopa npu | 68 73 94 
HacTyNvIeHHH dasbl pa3sBu- | aa Ew) 6.5 
THA) | 
6—10° (cMeHa pacTBOpa OfHO- | 32 38 57 
BPe€MeHHO C TenwI0M) 2,0 aah 41 
17 VI—10 VII 10 VII—23 VII 23 VII—7 VIII 
8—10° (cmMeHa pacTBopa pH MA 31 80 
HACTYIVJIGCHHH COOTB. da3bl) | 1.8. ay io 
pasBuTusA) | 


TipumeuauHue, Syecb u B Taba. 4 WH 5 YNCTAa Hag uepToi — normouleHHe 3a BCIO 
dasy, nox yepTok — B cpeyqHeM 3a JeHb. 

M3 Ta61. 1 BHAHO, YTO KPpaTKOBpeMeHHOe H3MeHeHHe TeMMepaTypbI B 30HE 
KOpHel OKa3bIBaeT BJIMAHHe Ha MOCTyIeHue tbocdopa B pacTeHHve yxKe B MepBHIe 
CYTKH Nocyie Ha4yasia BO3eHcTBUA. Tak, HampuMep, B case JO Hayasa OyTOHH3a- 
IMM y KapTodeia CHMMKeuHE TemlepaTypbI KopHer oO 10—14° yxe uepes 24 uaca 
BeleT K H€KOTOPOMYy CHHKeHHIO cosepxKaHisa P.O; B JHCTbaAX MO CpaBHeHHIO 
¢ KOHTpoviem. Y pacTeHHii Ha Temiol nouwBe (60—25°), HanpoTus, uepes 24 aaca 
cojepxanve P.O; B HcTbAXx Bospocsio. Uepes 5 cyTOK pH OxaxKeHHM KOpHe- 
BOM CHCTEMBI B JIMCTbAX KapTOdesA HaOMOJasOCb OoJlee CHJIbHOe NaseHHe cojsep- 
«KaHuad tbochopa (0,66%), Tora KaK y KOHTPOJIbHbIX PaCTeHHH H y pacTeHui, 
HaXOJAMLMXCA MpH NOBbILIeHHOH TemMilepaType MOUBbI, CosepxaHHe cbocdopa 
yBennunsocb. B KopHsAX H B CTeOJIAX IPH CHMAKEHHH TeMMepaTypbI NOUBbI TakKKe 
HaOmlofaeTCA CHHKeHHE COepHKaHHA cocdopa. 

Yuet Bbinoca bocdopa LeIbIM pacTeHHeM MOKa3bIBaeT, UTO PaCTeHHA Ha yTen- 
JICHHOH TlOUBe HU KOHTPOJIbHbIe pacTeHHsA B epBble (asbl pasBUTHA BbIHOCAT H3 
NOYBbI IpHMepHO B 2 pasa Oovibile OCOpHOH KUCJOTHI, YEM PaCTeHHA C OxMaxK- 
Je@HHOM MouBbl. Ta #%Ke CaMaA 3AKOHOMEPHOCTh HaOsIOAaeTCA HU IPH BO3euCTBHH 


_ Temmepatypbl B Gosee mo3fsHHe basbl. Tak, B asy WBeTeHUA HM CO3peBaHUA aH- 


Had 3aKOHOMeEPHOCTh OCTaeTCA B CHJIe, XOTA pasMune B COepwaHUH (pocdopa 
B PaCTeHHAX Ha YTeNJICHHOH HM OXJIa2KeCHHOH MOUBe HECKOJIbKO CrvlaxKMBaeTCA. 
To »Ke CaMoe OTHOCHTCA HU K KyKypys3e (TAG. 2). 

Utax, nonMKeHHaA TemiepaTypa NOUBbI CKaSbIBaeTCA Ha MOCTYIJIeHHU oc- 
cbopa ouenb OpicTpo. Yxe B NepBble CyTKH MocJe Havasa BOSAeUCTBUA OOHapy- 
7KCHO CHM2KeHHE MOCTyNeHHA Pocdopa B pacTeHHAX, KOTOPOe C yBeH4eHHeM 
BPeMeHH BOSMeHCTBUA TemMepaTypoli (oO 5 CyTOK) Bospactaer. 


Jia W3y4¥eHuaA 3aBHCHMOCTH (ocopHOrO MMTAaHHA pacTeHHH OT Temmepaty- 


bl HOUBbI HAMH OblJI HCMOIb30BaH MeTOA y4eTa NOrsoweHuA cbocpopHO KUCIOTHI 


-u3 pacTBopa B BOAHHIX KyibTypax. PacTenus AUMeHA HM KapTodedA BEIpalluBaNNch 


Ha HOpMasbHOH cmecn Kuona. Temnepatypbl ombita Obl Aa vumMeHa 6—8° 


(xonog), Aaa KapTodeta 1O—14° (xonogz) H 15—20° (Teno). CMena nutatesb- 
HOFO paCTBOPa MpOH3BOANACh B KOHUe MpOxomKMeHUA KAKO Pasbl pasBurTus, 
UTO MO3BOIAJIO YYHTHIBATh KOJIMYeCTBO HCHOMb3OBaHHOH P.O; Ha MpoTsAxKeHHH 
qanHoi asp. Kak yxke OTMeuaocb, Ha XOJIONe MPOUCXOUT 3aMeseHHe HacTyT- 
weHua cha3 pasBuTua. UToObl cpaBHUTb MOFOlleHHe BellleCTB Ha XONIOJe HM Ha 
Tele 3a KaKLYIO Pa3y pasBHTHA, B OHO ACTH COCYOB «XOJIOAHOFO» BapHaHTa 
CMeHa pacTBOpa HM y4eT MOPIOWLeHHA MPOH3BOAKUCb OAHOBPeMEHHO C «TeIVJIbIM» 
BapHaHTOM, H B pyro yacTH cocyOB CMeHa NpOW3BOANMaCh IPH HaCTyMeHHH 
COOTBETCTBYIONLeH (a3sbl pasBH- 
Tux. UtToObl HCKIOUUTb BJIMA- 


Tlornomenne cpocbopHow KHCIOTH KapTodetemM MPH yyq RO3MOKHOTO NO TeM HIV 
pa3MuHOH TemMepaType MuTAaTebHOrO pacTBOpa 


Ta6Oaunua 4 


(a Mr/z) HHbIM TIPH4HHaM pa3JIOx*KeHHA 
tek BelIleCTB B pacTBOpe, Ha Tene 

Temnepatypa ByTouu3alna € Cospepanue 
pacrnopa’ | Ra wie—ke Vig: | 28, VL) Ween ence eae 
¢C HCXOJHbIM pacTBOpOM, HO 6e3 
eo * + ds pacteHui. PesyibTaTb! mpoBe- 
15—20 ze 6.3 il @HHOTO y4eTa  MOFJIOULeHHA 
eeu | 30 6. | 35 cbocdbopHOH KHCJIOTHI AUMeCHEM H 
2,4 | 43 | 2,9 KapTopeieM IpelcTaBJIeHbl B 


Tab. 3 u 4. 

AnasIM3 MOJIYYeHHbIX JaHHbIX MOKA3bIBaeT, 4TO MOrOlleHHe dochopa u3 
OXJ1a%KeHHOrO pacTBOpa y AYMeCHA MeHbINe KaK B CpeHeM 3a JleHb, Tak H 3a 
cbasy pasBHTHa. Pa3H4HA, AOBOMbHO pe3KHe B HadaJbHblii MepHOA, K KOHILYy 
BereTallHH HeCKOJIbKO CIviaxKHBaIOTCA, HO BCe *Ke OCTAIOTCA. 

Y KaptopesA yyeT norsoulenua P.O; Ha XOMOMe MPOBOAUTCA TOMbKO B OHH 
CpOK — OJHOBpeMeHHO C <TeMJIbIM> BapHaHTOM. Pe3ybTaTbI ONbITa MOKAa3bIBAa- 
1OT, UTO Ha XONOLe y KapTodeA Norsouenve bocdopa 3aMeleHo B TeyeHHe BCe- 
ro BereTallHOHHOrO NepHoa. 


Ta6run a 5 


[lorsomjeHue HHTpaTOB AYMeHeEM MPH OXTaxKMeHHOM MH HEOXTaKAeHHOH 
KOpHeBOoH cucTreme (mr/J) 


| 
Or tpv6KoBaHua 
Or nocepa fo ch Or 6 mucta 70 
Temnepatypa pacrBopa TpY6KoOBaHHA Ao wf pees gs KOJIOWMeHHA 
17 VI—8 VII 3 VII—17 VII 17 VII—31 VII 
15—20° 226 384 404 
th Pig 29 
6—10° (cmeHa pacTBOpa OfHO- 180 196 386 
BPe€MeHHO C TemlsIOM) AP a Ties 38 
17 VI—10 VII 10 VII—23 VII 23 VII—7 VIII 
6—10° (cmeHa pacTBOopa mnpH 238 240 406 
MOcTyMMeHHH COOTB. da3bi 11 19 27 
pasBuTuaA) 


Tlorsiomenve HUTPaTOB y AUMeHA B CpeHeM 3a JeHb M3 OXJIax%KMeHHOFO pac- 
TBOPa OKA3a/IOCb MEHbIUe, YM H3 HeOXAKACHHOTO, BCeNCTBHe yWIMHeHHA (has 
passuTua. Ho Ha MmpoTsxKeHWM KaxKOH daspl 
(Ha XOOfe HacTyneHve thas 3ama3zqpiBaeT Ha 
3—6 Heli Mo CpaBHeHHIO C TemoM) pacTe- eT ypoxwkat B onbirax c AuMeHeEM 
HUA UCHOMb3YIOT KaK H3 OXJa%KMeHHOrO, TaK ge eB TCOCY A) od coe 
HM W3 HeOXslaxKeHHOrO pacTBOpa MOUTH OJH- | Ha xonoge | Ha tense 


Ta6auua 6 


HaKOBOe€ KOJIMYeCTBO HUTPaTOB, T. €. OHH ye is pie 
MepeXOAAT B CueMylonly!o sasy TOKO MOCMIe  Conoma 23,08 25,13 
TOrO, KaK MOrMOTAT HeEOOXOAUMOe KOHUecTBO §=6KopHe 4,71 1,6 


HUTpaTos (cM. TaGu. 5). 

Ypoxaili sepa Ha XO/IOe OKa3aJICA B BA pasa HHKe, YeM B <TeNJIOM» BapHaH- 
te (Ta61. 6). ComoctaBiad 9TH aHHble C aHHBIMM O MOrJIOM,eHHH asoTa H choc- 
(bopa, MOXKHO MpeANoNOKUTb, YTO MeCJICHHbIM MOPIOMeHHeM as0Ta Ha xosOe 
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OOYCOBIMBaeTCA 3aMe/JIeHHOe PasBUTHE pacTeHHii, a 3aTPyAHEHHDIM MocTymvie- 
nHeM docdopa — Oovlee HH3KH ypoxaii sepua. 

Kak mokasaHo Opisio panee (*,*), «cesepHaa 03a» yoOpenuii (na OAHY Lo3y 
a30Ta Gepetca 2—3 Aosbi octopa uM NovITOpH! AO3bl KasA) yBeEM4YABaeT ypoxait 
3epHa Ha XOJIOMHOH NOuBe BCJIeACTBHe CTHMYJAUMH mocTyneHua cbocdopa 
B pacTeHHA, Tak Kak yBesIH4eHHe 


poctbopa B pacTBope conpoBoxsa- ; bith pol 
eTCA YCHJICHHBIM ero rorvorte- Yporxkalt u cojepxanne dociopa B pacrennsax 
HHeM. B onbitax M. M. Lpi6nt c poxbio 
B movleBoM onbiTe C poxbt0, ; 
Ypomah Conepxanue dochopa 
MpOBeCACHHOM Ha Arpo6nouornue- (B wW/ra) (B % Ha a6c. cyx. Bec) 
ckoH Mien eT a OvOWI0- page sciret te a 
rHH apeJIbCKOrO wgivasa conoma || sepno |2 ©0-| B Kop- 
: pHO B 3epHe 
AH CCCP M. M. IpiGoii B 1958— ail tae 
1959 rr. no doxy NPK u 
5 b ay. K Be NPK 35/81 | 13,2 0,23 0,25 0,26 
«Ce€BEPHOH O3e» ObIJIN MOJIYYeHbI «CepepHan j0- ; 
pes yJIbTAaTbI (ra6.1. 7), roBOpsALHe 3a» 43,41 | 18,35 | 0,29 ed 0,26 


O TOM, 4TO 110 Pony ceBepHan o- 
3a y PXKH yBeIM4YMBaeT ypoxwKal 3epHa H COJIOMbI HW Jake B KOHIeC BereTallHu 
pacTeHusa cojepxatT Goble ocdopa, yem 10 bony NPK. 

YBenMyeHHe cosepKaHHa cocdopa B Nouwe HIM B NUTATeIbHOM pacTBope 
cmoco6cTByeT yCHJieHHi0 eFo NOCTyNJIeHHA B pacTeHHA HW OaPONpHATHO BJIMAeT 
Ha ypoxKaii IIpH MOHHKeHHbIX TeMMepaTypax MOUBBI. 


Unctutyt Ovonornu Kapespexoro dusnana Tocrymuno 
Akanemun Hayk CCCP 29 III 1960 


UHMTHPOBAHHAA JIATEPATYPA 


1B. Tl. Magu Kun, OcoGexnocru nopeseHux pacreHuit Ha xOOQHBIX nouBax, Vaz. 
AH CCCP, 1952; 23. HW. Kyp6uukunii, 7. B. Utrpayc6epr, JAH, 96, N25 
(1954). %A. H. Koposnu, JAH, 115, Ne6 (1957), *A. H. Koposuu, Tp. Co- 
JIHKAMCKOH C.-X. ONBITHOH CTaHIMH ComMKamckoro KasiMiiHoro KoMOuHaTa, 1958, © JI. KK. Ke t- 
yecou, C.-x. 3a py6exom, Ne 11 (1957), §® A. HW. Koposun, Onsnon. pacr., 5, B. | 
(1958). *A. HW. Koposun, B. K. Kypeu, Mss. Kapenpcex. x Konpcx. cpuanaos, 
No 4 (1959), 83. ® Cuuesa, 3. A. Buctposa, Mss. Kapenpex. u Konpcx. cu- 
aHanos, Ne 4 (1959), 
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Jlokxangp Arnanwemun nayx CCCP 
1961. Tow 137, Ni 2 


PHTOIM ATOJIOPHA 


A. M. BOBK u T. C. HAKH®OPOBA 
BUPYC HEKPO3A OFYPLA B IJIEKTPOHHOM MHKPOCKONE 
(ITpedcmaeaeno axademurom A. H. Onapuxnoim 4 XI 1960) 
B 1952 r. A. M. Bosk snepsple o6HapyxKH BApyc HeKpo3a Ha Oryplax B 


TeIIHILaX OBOULHOrO KOMOHHaTa Ne 1, pacnomoxenHoro mo MocKksoi B Map- 
duno. B pe3yibTaTe MmpoBeeHHbIX HM HcCJleqoBaHHi OKa3aHa BApycHas Mmpu- 


Puc. 1. Jluct orypua, nopaxenablii RApycom HeKpo3a 


powa sToro 3a60/ieBaHHA, H3y4eHbI CBOHCTBa BUpyCa, BCKPbITbI YCJIOBHA NOAB- 
JI@HHA BUpyca HW paspaOoTaHbl pauKaJIbHble Mepbl OOpbObl C HUM. 

Bupyc oka3aJICA OY€Hb BPCAOHOCHBIM: Ip pe3KOM MopaxKeHHH pacTeHHit OH 
CHWKaeT ypoxKait orypwoB Ha 50% u Oonee. []pu nayqeHHuH TemmepaTypbl NOUBBI 
M Bo3lyxa HwxKe 20° y pacTeHHi orypla NoABJIAeTCA BUpyc HeKpo3a. Hegoctatok 
CBeTa YCHJIMBaeT STOT Mponecc. Y pacTeHuli oryplloB, 3apaxKeHHbIX BUPYCOM HeK- 
po3a, Ha JIMCTbAX B Hadasle 3a00/1eEBaHHA MpPOABJIAIOTCAH MHOFOUNCJICHHbIe CBET- 
JIO-3eJIeHbIe HI 2KeTOBATbIe OKPYT ible ATHA, B WEHTPe KOTOPbIX KJICTKH BCKO- 
pe HauwHaiwrT oTmupatTh (pue. 1). B anbHeluiem OTJe/IbHbIe MATHA H HEKPO3bI 
YBeJIMYMBaIOTCA B PasMepe, COEAMHAIOTCA BMeCTe H CO3aIOT Ha JIMCTbAX HeK- 
poTHueckHe ouarH, HIM Ke MUCTbA WM CTeOMM MOMHOCTHIO HEKpOTH3HpyioTcs. B 
pe3yJIbTaTe pacTeHHA HepeAKO norHOaior. 

C lebio O6HapyxKeHHA ZJIEMeHTAPHbIX YaCTHL BUpyca HeKpo3a oryplla HaMu 
MpOBeeHO HCCyIeOBAaHHe B IJICKTPOHHOM MHKPOCKOMe BbIXKKHMOK H3 OOJIbHBIX 
JIHMCTbeB Orypita copta Kuunckoro. pu 3apaxkenuh JMcTbeB (aco OTAeNbHO 
CBeTJIBIMH IIATHAMH, OTMePIIHMH H 3eJIeHbIMH yYaCTKaMH JIMCTa oryplla Obino 
OOHapyxKeHo, YTO BUpyc HaxOANTCA B HavOobWeH KOHWeHTPallHH B CBETVIEIX, 
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HeOTMepImHx yuacTKax. Ilostomy, AJId MpHroToBseHuA MpenapaToB UcM0b30- 
BaJIMCb CBETJIO-3eJIeHble WIM KeJTHIe yuacTKM NopaxkenHoro wuctTa. Kontpomem 
CAYKUIM 3OpoBble pacTeHHsA OryprloB. 

IIpenapartst AA 3IeKTPOHHOM MMKPOCKONHH MpHroTOBIAIHCh Cue,yIOULuM 
cnoco6om. Kycouek Oo/bHOrO MIM 3fopoBoro sIMcTa Orypia MOMelasica B He- 
OOJbIUyIO KallIO BOJbI Ha MIpeAMeTHOM CTeKJIe. SaTeM OH PaCTHpaJICA CTeKJIAH- 
HbIM MHKponecTHKom. IlowyueHHblii 9kKcTpakT HaOHpaJicA B KanNHAp MHKponH- 
mMleTKH WH B BHe MaJIeHbKOM Kali BbILyBaJICA Ha MpHrOTOBJeHHYIO KO/OLHe- 
BylO MJI€HKYy, OTKyla TOTYAC Ke OTCACHIBAICA, UTOObI H36e%KAaTb CJIMUIKOM O60JIb- 
WOM MIOTHOCTH OCafKa Ha MeMOpane. BpicymleHHble mpenapaTh MoABeprasucb 
MlOTeHeHuIO XpoMoM. Ha6.oyeHHuA B 9JIeEKTPOHHOM MUKPOcKoNe BesHCb IpH 
yBemuueHuu 7000 X. 

Heo6xoJumo OTMeTHTh, UTO TPM BbIPAalMBaHHW pacTeHHi OryploB B TeMWIH- 
WaX OHH HepeAKO B BbICOKOM IIPOLeHTe ObIBAIOT NMOPaxKeHbl OF yPpeuHbIM BUPycom 
Ne 2 3emeHoi MosavKH. Kpome Toro, pacTeHuA orypwoB MHOra s3aparKaioTca 
orypeynbim Bupycom Ne 1. Uactuup orypesnoro Bupyca Ne | mpexctaBsIoT 
coool cciepwueckhe OOpa3s0BaHHA pasMepoM 30 MUL, a UaCTHILbI OrypesHOorO BUpyca 
Ne 2 WMeloT MaslouKOBHAHyIO topmy. 

Ilpu npopeyeHuu HacToALero HccCyieqOBaHHA HaMH WCMOb30BaHbI pacTeHHA, 
KOTOPbIe OblIH 3aparKeHbl TOJIbKO BUPyCOM HeKpo3a H He COJepxKaH Apyrux 
supycos. Kak u3BecTHO, orypeaHbie Bupycpt NeNe 1 wv 2 Ha WMCTbAX OFypIlOB 
BHISbIBAIOT MO3aHKy. B oTmMuve OT 9TOrO, pH NopayKeHuH pacTeHHit OryploB 
BHPycOM HeEKpO3a, MO3aHKa OTCYTCTByeT, Ha OCHOBAHHH 4eroO MOXKHO Pa3s/MYHTb 
BMpyCcbl HeKpo3sa H MO3SaMKH. OAHAKO MOXKHO ObiIO Obl LOMyCTHTb, 4YTO BUPyCcbl 
NeNe 1 uw 2 He MpOABHJIM CHMIMTOMOB Oo/Ie3HH HM HAaXOAATCA B CKPbITOM COCcTOA- 
Huu, JIA BLINCHeEHHA STOO BOMpOCa Mbl MpOBeJIH MpoBepKy pacTeHHH, mopa- 
KCHHBIX BUPYCOM HeEKpO3a, Ha IIPHCyTCTBHe B HUX OFypeyHbIX BHpycosB NeNe | u 2. 
C 9Toi Wembio pacTeHua oryplla, Ta6aka, cdbacouu u Nicotiana glutinosa 6pt- 
JIM MHOKYJIMpOBaHbl 9KCTPakTaMH H3 JIMCTbeB OFyplla, MopaxkeHHbIX BHpycom 
Hekpo3a. Y BCexX pacTeHHii Ha3BaHHbIX BHJOB Ha 3apax%KeHHbIX JIMCTbAX MOABH- 
JIMCb MeCTHBIe HeKpo3bl. B JasbHelWiem y OOJIbUIHMHCTBa paCTeHHi OryploB Ha 
HeHHOKYJIMPOBaHHbIX JIMCTbAX TaK2Ke NOABJIAIHCb CBETJIO-3eJICHbIe HIM YKeJITHIC 
MATHA, NMepeXoOAMBUIHe B HEKposbl. Y pacTeHHi Paco HEKPO3bI TOJIbKO HHOra 
TIOABIAMUCh Ha CTEOIAX, UePeliKax H Ha JIMCTbAX, y pacTeHHH TaOaka Ha HeHHO- 
KYJIMPOBaHHbIX JIMCTbAX HEKPO3bI He MOABJAHCb. Bo Bcex CJIyuanxX y 3aparKeH- 
HBIX paCTeHHH yKa3aHHbIX KYJIbTyp MO3aHKa oTcyTcTBOBasia. IlonyueHuble pe- 
SYNbTAaTbI MO 3aparKeHHIO MOKA3bIBaIOT, YTO HMCCJIeAOBaHHble paCTeHusA OFypLOB 
‘ObIIH MOpaxKeHbI TOJIbKO BHPyCOM HeKposa. 

Ilpu w3yyeHHu MpenaparTos, NpHroBJieHHbIX H3 OrypLOB, NOpaxKeHHbIX BUpy- 

COM Hekpo3a, OblIM OOHAPy?KeHbl MHOFOUNCJICHHbIe cibepwyecKHe YacTHIIbl WHa- 
MeTpoM TIpHMepHo 20 muy (puc. 2, cM. BKJieliky K cTp. 435). Ilo dopme u pas3- 
Mepy OHH CXOJHBI C “aCTHIaMH BUpyca HeKpo3a TaOaka. Bo MHOrHX NpocmoT- 
PeHHBIX MpenapaTax H3 JIMCTbeB 3OPOBbIX PaCTeHHH OFypWoB MoAoOHbIe 4wac- 
‘THIbI He OOHAPyXKeHbl. 

CyelopatTebHO, BesIH4UHHa HU (pPOpMbl YaCTHL, OOHAPyKeHHbIX B TKAHAX OFyp- 
41OB, MOpaxKeHHbIX HEKPO3OM, a Tak2Ke OTCYTCTBHe MOAOOHBIX YaCTHIL B 320POBbIXx 
pacTeHHAX OFyPILOB MO3BOVJIAIOT CJe/aTb BbIBO, YTO 9TH OOPa3s0BaHHA MpescTaB- 

_JIAIOT COOOM SIeMeHTApHble YaCTHILbI BAPyca HeKposa. 

TlomyuenHpie aHHble M0 HCCyleqOBaHHIO BUpyca B 3I€CKTPOHHOM MHKpockore 
SABIAIOTCA BaXKHbIM JOMOJHHTeEIbHLIM JOBOJOM B NOJIb3yY BAPyCHOH MpHposl 
“HekpoTuueckoro 3a60/leBaHuA OFypILoB. 


Uncrutyt reneTuku Tlocrynusio 
Axkafemuu HayK CCCP 3 XI 1960 
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Aoxnage Akanemuu nayr CCCP 
1961. Tom 137, N 2 


3OOJIOL HA 


3. C. KAY®MAH 
CTPOEHHE CTHPM SCOLOPENDRIDAE 
(ITpedcmaeaexo axademuxom E. H. Iaeaoecxkum 26 1X 1960) 


Mopdouviornsa uf pacnoslowKeHHe CTHM HMeeT HEOCHOpHMoe 3HaVeHHe AIA T0- 
CTPpOeCHHA eCTeCTBEHHOH CHCTembI cKOJoneHApuy (1,”,”). OfHaKo mMTepaTypHbie 
AaHHBIE TO Borpocy 06 UX TOHKOM CTpyKType BeChMa HeMHOTOUHCNeHHBI 1 cpar- 
meHTapupl (*,*,°). Han6ouee iebHoe mpescTaBeHve O CTPOeHHH CTHIM CKOVJIO- 
MeHApHA aeT cTaTba WDep- 
roa (7), OfHakO aBTOp 
KacaeTCH TOJIbKO OOMero UX 
mwiaHa, He 3aTparvBasa rHu- 
ctouoruu. Heapuo Bplllia 
padota Droasnepa (°), B KO- 
TOPOH aHo rucToorHyeckoe 
onucaHve CTHIM HeKOTOPbIX 
XHJIONON, HW B YacTHOCTH 
ckogioneHap (Cyptops). 

B HacTOAleH CTaTbe pac- 
CMaTpHBaeTCA aHaTOMHA H 
TOHKOe CTPoeHHe CTHIM Tpex 
mpescTaBkTesieH CKOONeH]- 
pun: Scolopendra cingulata 
L. (43 okpectHocTel r. Asi- 
Tbh), Otostigus spinicandus. 
New. (u3 Caxappi) u Rhysida 
immarginata Por. (43 3an. 

pee Oa Spb). Bee ucceloBaHHble 

3K3EMILMIAPbI, cHKCHpOBaH- 

Puc. 1. Crurma Scolopendra cingulata L. (nonepeunnii ype CHUpTOM, B3ATbI H3 KOJI- 

Epss} JICKIMOBHBIX (oH.OB 300- 

JlorHueckoro MHCTHTyTa 

AH CCCP. Ms3yuaaucb Kak ToTaIbHbIe Mpenapatsl, Tak HW cpesbl. SamHBKa Mmpo- 

BOWMIaCh Yepes OYTHOBbI cnupT. Cpe3bl OKpallHBaHcb OOpHbIM KapMH- 
HOM HM reMaTOKCHJIMHOM Bemepa c 303HHOM. 


; SS”. 4 
YY y “ 
Ss: PSS st ee 


Scolopendra cingulata L. 


CTHIMbl HM€IOTCA Ha CerMeHTax, HeCyHIHXx ee es aes 8 Ye i a Ws Ue a Pa ie 
napbt HOr. OHH pacnosoxKeubl B WwlepaJIbHbIXx oOslacTax NO, TepruTaMu Ha OCO- 
ObIX CTHIMOMVJeHpaJbHbIX CKsIepHTax. CTHrMbI BCeX CefMeHTOB HMeloT OLMHAaKO- 
By!0 (POpMy, OMHAKO pa3Mepbl HX HECKOJIbKO YMeHbIMAaIOTCA B KayJaJIbHOM Ha- 
mpaBeHuu. Karkasa cTurmMa mpelctaBaeT CoOoH MeUIKOBHAHOe BIAYMBaHHe 
MIOKPOBOB C Hapy?KHbIM OTBEPCTHeM B BHJe paBHOOeApeHHO"O TPeyrOJIbHUKa, Bep- 
WMHa KOTOpOroO HalipaBeHa Ha3a. []pofoubHaA OCb CTHIMbI MapaiebHa J1a- 
TepaJIbHOMy Kpalo Tepruta HM focTHraeT B cpefHem 600 p; mIMpHHa CTHrMbl — 
oko0 300 p. Crenku CTHrManbHOM YaLIM O6pasy!loT TPH KyTHKYJIAPHble CK all- 
KH B BU TpeyroJIbHHKOB C BepLIHHaMH, BaIOULMMHCA B MOJIOCTb CTHIMbI Ha- 
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BcTpeyy Apyr Apyry. OTH cKJaLKH, oOpasyiomjHe AMacparmy cTHrMbI, JeAT 
CTHIMaIbHYy!0 4allly Ha Be HepaBHble 4YaCTH: BePXHIOIO (MCHbUIy1I0) —— mpeiBe- 
ple M HWKHIOIO — aTpHym. Buaroqapa Takomy pacmouloxKeHuto CKIaoK BXOI, 
B aTpHyM MpHuumaet V-oOpasny cbopmy. Jluadparmapuble CK1aKH 3amoHe- 
HbI CO@AHHUTeIBHON TKAaHbIO. Cpa3y xe Nox AMatparMoli, BAOb AIMHHO ocH 
CTHIMBI, C OO€HX €€ CTOPOH, pacnoIOxKeHbl [Be H3OrHyTHIe TOJICTHIe MaCTHHKH, 
BbITYKJIBIMA CTOPOHAMH OOpalllenHbie HapyxKy. BeposTHo, OHM cayxKaT onop- 
HbIMM 9JIEMeHTaMH CTHIMbI HM, BO3MOXKHO, COOTBETCTBYIOT NePpHTpeme B CTHTMAaX 
HaceKOMbIX. P'umofepMa, TOHKHM CJloem MOJCTHMAIOULaA CTCHKM CTHIMbI, B O6wa- 
CTH Me€pHTpeMbI CHJIbHO yTOuIULaeT- 
CA; ee KJIETKH CTAHOBATCA IHIMH- 
Apuueckumu. Ko scemy Hw KHeMy 
Kpato MepHTpeMaJIbHBIX I1aCTHHOK 
MIpHKpelJieHbI CHJIBHBIe MbIIIIeUHbIe 
My4aku. Cokpalllenve Mx caBuraer 
AMadpparMaJbHble CKaKH K IeHT- 
Py CTHrMaJIbHOM WlesIH, T. €. BXON 
B aTpHyM cyxkuBaetca. Buytpen- 
HAA MOBePpXHOCTb KaK aTpHyma, 
TaK HM lpeABepHA MOKpbITa CBoe- 
oOpa3HbIMH KYTHKYJIAPHbIMH BBI- 
‘pocTtam¥ — TpHxomamn. OuH onH- 
HaKOBhI 10 dopme UH pasmepy, Puce. 2. Crurma Otostigmus spinicandus New. 
MMeloT BH HeOOMbUIMX MHOro- (nonepeunBiit cpes) 

TpaHHbIxX Malo4weK C MaJIeHbKOLi 

MJIOCKOH WVIANKOMH Ha CBOGOJHOM 

KoHue. TpHXoMbl pacmojoxKeHbI B WaXMATHOM TlOpAKe, MOUTH conpHKa- 
cach MeKAy co6oi cBOOOMHEIMH KOHIWaMH. Boxpyr oCHOBaHHA TPHXOM 
ylexkaT He6oJIbIUIHe paHasIbHO paCxOMAUHecA YTOJIMLCHHA KYTHKYVJIbI, BEPOATHO, 
HiMelouve onopHoe 3HayeHHe. [lomocTh aTpHyMa, JlexKalllad nol, nepHTpemoit, 
3aMeTHO pacilupena. Y camoro [Ha aTpHyMA@, BAO/Ib BCeH CTHPMAJIbHOM CTeHKH, 
TAHETCA HeOOJIbIIaA KOXMKUCTAA CKaKa, BCA MOBeEPXHOCTb KOTOPOH MOKpbiTa 
TpHxomamu. Ha He aTpHyMa OTKPHIBalIOTCA MHOFOUNCJIEHHbIe CTBOJIbI Tpaxelt. 
Bokpyr mecta BnafleHHa Tpaxei pacnoJlOx%KeH BeHell AIMHHbIX H TOHKHX KYTH- 
KYJAPHBIX CTepXKeCHbKOB, OMYIMeCHHbIX TOHYAHUWIMMH BOsOCKaMH. CBoOo,Hbe 
KOHILbI STHX MWLETHHOK OOpallleHbI K MpocBeTy Tpaxeli H OOPasyiOT AONOHUTEeIb- 
Hoe (buILTpyioulee npucnocobienue. LleTHHKU, TPUXOMBI HM BOOCKH AMadparmpl 
ABIAIOTCA IKZOKYTUKYJAPHbIMH OOpasOBaHHAMH. 


Otostigmus spinicandus New. 


_ CTHIrMbl pacnouox*Keubl B 3aHel YaCTH Tex 7Ke CefMeHTOB, 4TO H y Sc. cingu- 
lata, nox WaTepanbHbIMH KpaAMH TeprHToB, Ha HeOOJIbUIMX CTHIMOMUVJel pabHbIx 
CKJlepHTax B 3aHei MOJOBMHe CerMeHTa. CTHIMaJIbHOe OTBepcTHe MMeeT BU 
9munca. CTHrMbI NepBoli mapbl B 1Ba pasa Kpymvee, YeM CTHIMbI CJlesyiomlel. 
PasMepbl OCTAJIBHBIX CTHIM MOCTeMeHHO YMeHbIUAlOTCA B HaNpaBJleHHM K 3asHe- 
My KOHL Tea. IIpozombHaa ocb CTHIMbI pacMosowKena KOCO: NepeqHHH KOHL 
ee CABHHYT JopcaibHo. Haunnaa c cermenta 8-it Mapbl HOF, 9Ta OCb CTAHOBHUTCH 
TIOYTH NepleHAUKYAPHO! K MaTepadbHOMy Kpato Tepruta. J.iMHa ee cocTaBseT 
oKouio 30 Ww; wupHua crurMet 20 p. Kpaa cTHrMaJIbHOrO OTBepCcTHA H3pesaHbl He- 
OobIIMMM BhIeMKaMu. BuyTpeHHAA NOBeEPpXHOCTb CTHIMAJIbHOM YalliM HepoBHa. 
Or 6OKOBBIX CTEHOK WaIIM OTXOLHT HepOBHaA CKJaqkKa — JMadparma, Jennuraa 
BCIO MOOCTb CTUMbI Ha IpeBepue H arpHym. ATpHyM Mo OTHOUIeHHIO K mped- 
ABepHIO HECKONbKO CMeuleH B CTOopoHy. Kak u y Sc. cingulata, creHku cTHrMbI 
‘OOpasoBaHb NpeHMyliecTBeHHO SHAOKyTHKyJon. Juadpparma M BCA BHYTpeHHAA 
MOBEPXHOCTb CTHIMbI BbICTaHbI 9KZOKYTHKYJIAPHLIMH TPHXOMaMH. Ha Ane aTpu- 
'yMa OTKpbIBaloTCa ycTbA Tpaxeli. Boxpyr KaxkKAoro yCTbaA MMeeTcA TycTOH BeH- 
WuK PUIbTpyioulNx weTHHOK. J[HO aTpHyMa Mexfy yCTbAMM TpaxeH MMeeT 
yropuaTy!o MOBepXHOCcTb. 


% 
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Rhysida immarginata Por. 


CTHrMbl HMeIOTCA Ha CerMeHTax, HecyuHx 3, 5, 7, 8, 10, 12, 14, 16, 18 u 
20-10 Mapy XOAMJIbHBIX HOF. OHM pacmosOx*KeHbl KaK y OMMCAHHbIX BbIIe BHOB, 
upHueM nepBaA Mapa CTHrM KpyMHee OCTAJIbHEIX, a MOCJeqHAA Mapa 3aMeTHO 
MeHbIle mpelsllyuleH. CTHrMaJIbHbIe OTBEPCTHA HMeIOT BH BbITAHYTHIX 9JIJIMM- 
cop. Kpaad CTHPMaJIbHOH UeJIM CHJIbHO H3pe3aHbl MeJIKAMH OyxTOuKaMH. CTeHKH, 
oOpasyloulve CTHIMAJIbHY10 ILeJIb, YTOJIULCHbI H COCTOAT H3 OCHOBHBIX KYTHKYyJIAp- 
HbIX CIO€B — 9IIH- HW IK30KYTHKyJbI. Bea Ke OCTANbHaA UACTb CTHIMAJIbHOM 4a- 
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Puc. 3. Crurma Rhysidae immarginata Por. (npogzombuElli cpe3) 


WH JIMMeHa SIMKYTHK Yb. JIHHHaA OCb MepBbIX ABYX Map CTHIM JIeKUT KOCO 
110 OTHOWIEHHIO K JIaTepaJIbHOMY Kpalo TepruTa, T. €. BEPXHHH KOHeL CTHIMbI Ha- 
lipaBsieH Bilepey. Y OcTaJIbHbIX %Ke CTHIM, KPOMe TloCJieqHeH Mapbl, WWIMHHAA 
OCb HalpaBJleHa MepneHIMKYJAPHO K JaTepaJIbHOMy Kpaio Tepruta. Ji 1HHHAaA 
OCb CTHIM TocweqHeH Napbl pacnowoweHa KOCO, IpHyem ee BepXHHH KOHEL, 
B TIPOTHBOMOJOHKHOCTh CTHTMaM MepBoH Napbl, HampaBseH Ha3saq. B cpeqHeM 
MIpOLOIbHad OCb CTHTM HMeeT OKOIO 100 Lp, a NonepeyHUK cTurMbI 28 wp. Crur- 
MaJIbHad Yallla He CTOJIb rylyOoKa, KaK y MpefbiyuiHx BHAOB. MuorouncuieHHble 
MW KPYMHble HepOBHOCTH HM OyropKH (KpymHee 4em y Otostigmus) BHYTPpeHHHX 
CTeHOK CTHIMAaJIbHOH “alll yBeJIMYHMBaIOT ee (PHJIBTPyIOULly1o MoBepxHocTb. Kak 
HM y Apyrux BYOB, BCA BHYTPCHHAA MOBepXHOCTb CTHIMbI BbICTaHa THIHYHbIM 
Wis CKOJOMeHAPHA TpHxomMamu. JIHO CTHrM COCTOHT H3 KYTHKYyJIAPHbIX COCOU- 
KOB HEOJHHAKOBOH JVJIMHbI, TECHO PaCMOJIO*KeHHbIX H NOKPbITbIX CHAPyKU TPHXO- | 
mMaMH. IlojocTb 3THX COCOUKOB 3allOJIHeHa COCAMHUTEIbHOM TKAHbIO HM MbILLeCUHEI- 
MH BOJIOKHaMH. CTe€HKH COCeAHHX COCOUKOB OFpaHHyuMBaloT y3KHe MpOXoH, 
BelyllHe B ycTbe TpaxeH. Bokpyr ycTbA TpaxeH pacnoJIOwKeH THMMYHbIN BEHUMK 
@UJIbTPYIOULNX WeTHHOK. J[MadpparMaJIbHOK CKa{KH, HANOMMHAIOUeH TAaKOBYIO 
TIpeAbILyuLHx dopM, HeT. OfHakO BCH MOBeEPXHOCTh, OOpasoBaHHaA BepluinHaMu 
TeECHO PaCHO.IOXKeHHIX COCOUKOB, paccmaTpHBaeTcax DMeprodom (’) Kak AHadpar- 
ma. Ha pouTabubix cpesax yaeTCA 3aMeTHTb Be Mapbl MBI, HAYUIHX B pas- 
HbIe CTOPOHbI OT MPOTHBOMOJIOXKHIX KOHILOB CTHIMbI (cM. pHc. 4). Jlerko npeqnos0- 
X*KUTb, UTO HX COKpallleHHe yVIHHAeT WLeJIb CTHIMAJIbBHOH YallIH, OJHOBpeMeHHO 
cykuBasn ee. Ilo Bceli BepOATHOCTH, MOMHOPO 34MbIKaHHA CTHTMA@JIbHOH Meu 
MIpH 3TOM He MpovcxosHT. 


466 


Iman crpoenua crur Pleirostigmata B oOmem mpocr. Crurma npencTapaena 
HeOOJIBIUMM BIAYHBAaHHEM THMOepMbI, Ha JHE KOTOPOrO OTKpbIBalOTCA TpaxeH. 
‘CTreHKH STOPO BUAYMBaHUA HeCyT pasIM4HOFO pofsa KYTHKYIApHble OOpasoBaHua, 
MpenATCTByIOluHe 3acopeHHio Tpaxeli. Y CKOJIOMeHAPHA Tpaxeiinad CuCTeMa HO- 
CHT IIPHMUTHBHbIM MeTaMepHbIit XapakTep, HO BMECTE C TEM OTJIHUAeTCA CIORKHDIM 
H MOULHBIM pasBHTHeM, IIpeBOCXOAA B 9TOM OTHOMICHHH ApPyrux XWJONOL U axe 


Pe 


Puc, 4. Crurma Rhysidae immarginata 
Por. (ppouTaJbHbIit cpe3) 


HEKOTOPHIX HaCeKOMBIX. OHaKO B CTPOeCHHH CTHIM CKOJIONeHAPbl He MOLI M0 
MYTH CO3aHHA HOBOH, Oosmee CMOHKHOH KOHCTPYKILHM (Kak, HallpHMep, HeKOTO- 
ppie Diptera). CoxpaHus ocHOBHO! Ma, NpHCyuMH MvielipocTHrMaTaM, OHH Hc- 
MIOIb3OBaIH BCE eFO BO3MOXKHOCTH: OOpasoBaHhe MadpparMaJbHbIX WH ApPyrHx 
CKIaloK, OOpa3s0BaHHe BeHYHKOB (PHJIbTPy!IOWIHX WeTHHOK, YMeHbUIeHue Ha- 
MeTpa CTHIMaJIbHOH Wem (Sc. cingulata) H Bxogza B Tpaxeto (Rhysida), yBean- 
ueHHe BHYTpeHHeli MOBePXHOCTH CTHIMAJIbHOH Ua HM pasBHTHe TpHxom. Bce 
3TH MpHcnocoGIeHHA, He C/IOXKHbIe B OTACJIbHOCTH, B CBOeH COBOKYNHOCTH mpes- 
CTABJIAIOT JOCTATOUHO COBEPINeHHbIM amnapaT, OYMalOULHH OT TBEPAbIX YaCTHIL 
Bo3jlyx, lpexkye 4emM OH TIOCTYNHT B Tpaxel. 


| Tlocrynusio 
22 IX 1960 


HUTHPOBAHHAS JIMNTEPATYPA 


* 1Gr. Attems, Das Tirreich, Lief. 54,1930. * R. Crabil, Bull. Brooklyn Ento- 
mol. Soc., N. S., 50, Ne 5 (1955). % Er. Haase, Zool. Anz. Jahr., 10, Ne 246 (1887). 
*K ohlrausch, Dissert., 1878. ® H. Filler, Zool. Jahrb. Anat., 78, H. 1 (1960) 
© K. Verhoeff, Bronns Klassen u. Ordnungen, 5, Lief. 63, 101 (1925). %K. Ver 

ho eff, Zs. Morphol. u. Okol., 38 (1941). 
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Jloxaayn AkagemMun nayrx CCCP 
1961. Tom 137, N 2 


IBOJIIOUHOHHAA MOPPOJIOLH A 
H. M. MEJBEJIEBA 


K BOMPOCY O MPOHCXOKAJEHHH XOAH AM@®MBUH 
(ITpedcmaeaeno axademuxom H. H. Ilmaaveaysenom 11 X 1960) 


Cpoeo6pa3ne cnoco6a o6pa30BaHHA XOaH WM XO@HAJIbHOTO KaHaJla XBOCTATHIX 
U 6eCXBOCTHIX AMHOMH, 3aKJOUaIOlMerocaA B BO3HHKHOBeCHHM KaHasla He H3 
OpO-Ha3a/IbHOH Oopossbl, a H3 BbIpocta OOOHATEbHOFO MelIkKa, H B 3akKJayKe 
CaMHX XOaH He B 9KTOJepMe, 4 B SHTOMeEPpMe POTOBOHM MOMOCTH, OTMeYeHHOe Bep- 
pie [MHcOeproM, MpHBeO STOrO aBTopa, a TaKxKe HW Apyrux uccesoBaTeven 
K OTPHWaHHiO TOMOJIOrHH XOaH XBOCTATHIX HM OeCXBOCTHIX amM*pHONH, c OHOK 
CTOPOHBI, H MepBHYHbIX XO@H OCTAJIbHbIX HA3CMHBIX TO3BOHOUHBIX — C Apyroki 
(7,?). Stu mnpescTaBienHa Oblnu MOsBeprHyTHI 
KPHTHKe B paOoTax No3sfHeHIWIHX HCCeLoBaTe- 
JieH, B oco6enHoctH M. Kypenuuoii (3,4), mpu- 
WeMuel K BbIBOJY, YTO pa3sBHTHe xOaH H xoa- 


(pHOuH MmpoTeKkaeT Tak Ke, KaK Y OCTAJIbHbIX 
Tetrapoda, c o6pa30BaHveM Opo-Ha3aJIbHOM 6o- 
pos{bl H SKTOMEPMAJIbHOK 3aKsaKOH xoaH. Or- 
clola ABTOPOM yTBepxKasacb NOHaA TOMOJIOrHA 
XOaH Y BC€X Ha3eMHbIX NO3BOHOUHBIX. OAHAaKO, 
HapsAyy Cc TeM, HMeeTCA PAD NCceqOBaHHH, Mos- 


ra(°-*). Takum o6pa3om, Bompoc 0 mpoucxoxse- 
HHM HW FOMOJIOPHH XOaH XBOCTATHIX H 6€CXBOCTHIX 


Puce. 1. Ppacbwueckanx pekoucTpyk- BpeMA. 
UHA NMOBEPXHOCTH FOJIOBbI JIMUHH- CpaBHutesbHoe WM SKCIICPHMeHTaJIbHOe HCCJIe- 


ku R.sibiricus aumHot 10,8 mM. MOBaHHe pa3BHTHA XOaH HM XOaHaJIbHOTO Kahala 
2— rya3, uo — eee a y Rana temporaria, R. esculenta, Bufo viridis 
Had miakoqa, 4 — HO3LpA, 06 — 8 . 
DOOR AREER? GueGNaRA pare 2 cae Pa Na fuscus (§) MOKa3ai0, UTO XOAHAadIb 
pykuaa rpanuua porosoro pnsun- HbIM KaHaJI 6€CXBOCTBIX am@uoui oOpasyetca He 
BaHHA, co — cynpaopOntTalbuan U3 OPO-Ha3aJIbHOH 60 O3]IbI, KOTOPOH HHX He 
ylpaop 

nuiakoya cyllecTByeT, 4 H3 BbIPOCTa OOOHATeMbHOFO MellI- 

Ka, Kak 9TO ObIIO ONMCaHO TMHcOeprom. Xoana 

2K BOSHHKAeT OTAEJIbHO OT OOOHATEbHOH 3aKsaqKM M3 MaTepHala KUINeuHO 


CTeCHKH, MIpHuem Ao COeAMHEHMA STON 3akJIaQKH C NepeqHeH KuWIKON. IIpH atom y | 


YeCHOUHHII XOaHa OOpasyeTCA B OKTOLeEPMAIbHOM acTH OyAyulel poToBoN 
MOJIOCTH, a y OOOMX BUAOB JAryuiek WU %KaObl — B 9HTOZEPMAIbHOH. OTOT ax, 
a Tak7Ke NepBOHaYaIbHOe NMOApacTanve XoaHaJIbHOrO BbIPOCTa OOOHATEIbHOTO 
MelUIKa K SKTOJepMaJIbHOH 4YaCTH TepeqHeH KHUIKH H JIMMIb Mocesyrollee cMe- 
IeHHe CFO B SHTOJEPMAJIbHYIO UACTh YKA3bIBaIOT HA BTOPHYHOCTH SHTOMEpMasb- 
HOrO MOJIO¥KeHHA XOAH Y BbICLUIMX OeCXBOCTHIX am*uOuii. 

Hccetopanue xoaH H XOaHasIbHOrO KaHadia y CeMM BOB XBOCTATEIX aM(pH- 
Ou: Ranodon sibiricus, Hynobius kayserlingii, Necturus maculatus, Amby- 


stoma tigrinum, Triton taeniatus, T. cristatus karelini u Pleurodeles waltlii, | 


MPOBOAMBINeeCs KaK CPaBHUTeJIbHO-SMOPHOJIOPHYeCKMM, TaK WH 9KCMePHMeHTAaVJIb- 
HbIM MeTOAaMH (°), MoKa3asi0, YTO TaK 2Ke, KaK HM y OeCXBOCTHIX, y XBOCTATBIX 
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HaJIbHOrO KaHaJia XBOCTATbIX H OeCXBOCTHIX aM- 


HOCThIO NOATBeEpxKAawulNx WaHuble TuHcGep- | 


aMpHOWH OCTaeTCA OTKPbITKIM H B HaCTOsIIee | 


am@uOu He HMeeTCH OPO-Hasa/bHOH Ooposybl. YuacToK 3KTOMepMbl Mex*KAy O60- 
HATCbHOM AMKOH HM MeCTOM POTOBOFO BIAYHBAHHA OKA3bIBaeTCA 3AHATHIM pas- 
pactaromleiica cyOHasaIbHOH YaCTbIO HHpaopOuTaMHHO WIaKOMb CelicMoceH- 
COpHBIX OpraHos (puc. 1). Xoanabublii we KaHaJ pasBUBaeTCA Nocwle paspacta- 
HHA HHDpPaopOUTabHOH M1aKObI He TOMbKO 3a CUeT XOAHAJIBHOFO BHIPOCTa O6O- 
HATeEIbHOrO MEIlKa, KOTOPbIM OOpa3yeT JIMUIb pOCTpabHy!0 NOJOBHHY KaHawa, 
HO H 3a C¥eT BbIPOCTa CTEHKH MepeAnel KUUIKM, COCTaB/IAIOUerO KayAaJlbHyIO 
NOJOBMHY XOaHaIbHOrO KaHawa. [1p 9TOM BEIpOCT NepesHe KHUIKM MOABAeTCA 
AO Havaa OOpas0BaHHA XOaHaNbHOrO BHIPOCTa OGOHATeMbHOrO MeLKa (puc. 2 
H 3, CM. BKJIeHKy K cTp. 419). XoaHanbHbIii KaHasl, TAKUM OOpPa30M, BOSHHKaeT 
M3 JIBYX OTAQIbHbIX 3aKJANOK,BTOPH4YHO COeIMHAIOWIMXCA Apyr c Apyrom. Xo- 
aHa, TEM CaMbIM, OKa3bIBaeTCA 
oO6pa30BaHHOH TOJIbKO KJIeTOU- 
HbIM MaTepHaJIOM BbIPOCcta me- 
peatueH KuMuKH. TlocKombKy k 
MOMe€HTY BOSHHKHOBeHHA XOaHbI 
NepeHAA KHUIKA COCTOHT Kak 
H3 9KTOJeEPMAJIbHbIX, TAK H H3 
SHTOMepMAaJIbHbIX KJIETOK, HO 
MIpH 3TOM 9KTOAepMa pacmoua- 
FaeTcaA CHapyXKH, a 9HTOJepMa 
COCTaBJIAeT BHYTPCHHIOIO BbI- 
CTHIKY KHUIKH, MpodoKaicb 
AO CaMOH MOBepXHOCTH Tela 
9MOpHoHa, TO CTeHKH XOaHbI, 
T. €. COCHHHTebHOrO OTBep- 
CTHA, Beyulero U3 XOaHAJIbHO- 
ro KaHala B OyAyulyio poTo- 
BYy10 MOJIOCTb, COCTOAT WeJIHKOM 
W3 QHTOAEPMAIbHbIX KJICTOK 
(puc. 3). UsmeHenve cooTHoute- 
HUA 9KTOACPMbI H SHTOJEPMbI B 
Tpokecce pa3sBHTHA Mepelueli 
KMUIKH y XBOCTATbIX ampHoui 
mokasaHo Ha puc. 4 A—T. 
Kpome Toro, y XBOCTATbIX aM- 


<pHOuH, OCOOeHHO OTUeTJIHBO y . 
Hynobiidae, no spema 9MOpuo- Puc. 4. Cxema nepelBHKeHHA HOsApeH M pTa (A— E) 
H H3M€HCHHA COOTHOLICHHA SKTO- MH 9HTOZepMb! (A —T) 
‘HaNbHOPO PaSBHTHA MPOCeKH- g onTorenese xBocTaTHIX amiu6uit. 2—raa3s, 4 — 
BaeTCH MepemMelleHHe HaPyX- wHosyqpax, 06 — oOOHATeIbHaA MWIaKoOWa (mMelloK), p — 
HbIX HOCOBbIX OTBEPCTHH 3 MeCTO poToBoro BIAYHBaHMA (por). IKTOLepMa 3a- 
TlepBOHaYaJIbHOrO KOHeC4HOrO WITPHXOBaHAa, JHTOLEPMa — YepHan 
NOJOKeEHHA Hasal K POTOBOMY 
BbINAYHBAaHHIO MW OOpaTHbI HX CBU MocwIe OOPa30BaHHA XOAHAJIbHOTO KaHavia 
yepe3 KOHEIL MOPAb] Ha JOpcasibHy1o cTOpoHy rovioBbi (pHc. 4 A—E). Hau- 
6oslee ONU3KOe pacnowoweHhe HO3Ape K KpPalo pTa JOCTHraeTCA B MOMeHT Ccoe- 
AWHeHHA XOAHAJIbHbIX BLIPOCTOB OOOHATEJIbHOrO MelliKa WH NepeHeH KHLUIKH. 
Pe3ybTaTbl 9KCMEPHMeHTOB MOATBepxKAalOT AaHHbIe 10 HOPMaJIbHOMY pas3- 
BUTMIO XOaH HM XOaHabHOrO KaHawia. I]pu nepecayqKe OOOHATeMbHOH MaKOMbI Ha 
MeCTO CJIYXOBOrO NYy3bIPbKa Pa3BHBaIOULMHCA OOOHATEIbHMIH MeWIOK OOpa3syerT 
BbIPOCT XOaHabHOFO THMAa, YTO He MOFIO Obl HMeTb MeCTA, eCJIH Obl XOAHAJIbHbIM 
KaHadl PasBMBaJICA H3 OpO-HasaJiIbHOH Ooposyzbl. IIpH sKcTHpMayHu OOOHATEeMb- 
HOH MakOAbl XOaHa OOpa3yeTCA H3 MaTepHaJla KPbIILIH POTOBOM MOOCTH ake 
Hp NOJHOM OTCyTCTBHH OpraHa OOOHAHHA, YTO XOpoulo cormacyerca ¢ MOpdo- 
JOrMYecKH OOOCOOeHHOM 3akMaAKOH XOaHbI HM KayaJIbHOH YaCTH XOaHaJbHOrO 
aHala B HOpMe. 
_ Hapsny c sTHM 9KCHepUMeHTAaJIbHO NOKa3aHO HaMuMe ONpeleleHHOH MHAyK- 
HMOHHOH 3aBHCMMOCTH M@KLy 3aKaqKOH OpraHa OOOHAHHA M XOaHOM, Tak Kak 
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TiIpH MOJHOM OTCYTCTBHH OOOHATeEBHOrO MellKa HaOsHOMaeTcA CwleLyroulee: 
1) 3amejieHHoe, TO CpaBHeHHIO C HOpMOli, OOpasoBaHve xOaHbI H OTCYTCTBHE 
XOaHaJIbHOrO K/lanaHa y Salamandridae; 2) 3ameqieHHoe O6pa3s0BaHHe XOaHaJIb- 
Horo KsanaHa y Hynobiidae; 3) momHoe HcuesHOBeHHe XOaHbI BO BPeMA MeTaMOp- 
tbosa y Salamandridae; 4) BosHuKHOBeHHe y Salamandridae npn nepecayKe 060- 
HATEIbHOM MaKOAbI Ha MeCTO CJIYXOBOrFO MYy3bIPbKa OTBETHOH peaKIMH 4y*Ke- 
PpOfMHOrO SNHTeIHA TIOTKH B Bue YCUJIeHHA pocTa cnupakyJApHOrO BbIpocta, 
COeLMHAIOMLEFOCA B Pe3YJIbTATe C XOAHAJIbHbIM BbIPOCTOM OOOHATEJIbHOLO MeLIKa. 
OjHako 3Ta HHAYKTHBHAA 3ABHCHMOCTb ropasfo ciabee BbIPamwKena y IPHMUTHB- 
HbIX TPHTOHOB Hynobiidae, y KoTOpbIx Mocwle yaeHHiA OOOHATEBHOM MaKOAbI 
pa3BUBaeTCA COBEPIWeCHHO HOPM@JIbHaA XOaHAa C KJIalaHOM, He Hcuesaioulad BO 
BpeMH MeTamop(po3a, a TepecaxKeHHaA OOOHATeIbHAA MWwaKOa He BbISbIBaeT. 
yCHJICHHOrO poOcTa CNMpakyJIAPHOPO BbIPOCTa PIOTKH. Cyiezbl HHAYKTUBHOM 3aBH- 
CHMOCTH IIPpOABJIAIOTCA TOJILKO B HEKOTOPOM OTCTaBaHHH pa3BHTHA XOaHaJIbHOFO: 
KslanaHa. TakHM o6pa30M, B psy XBOCTATHIX aMPHOHH YKCMeEPHMeHTAIbHO IIpo- 
CJI@KHBACTCA BOSHHKHOBCHHE HU JlabHeliwee yCcHeHve (bopMooOpasoBaTeJIBHOH 
CBA3H THMa IMOPHOHAIbHOH HHAYKUHH B CHCTeMe OOOHATeJIbHaA 3akaykKa — 
XoaHa. 
CpaBHeHie pa3BHTHA XOaH H XOaHaJIbHOrO KaHaJla y XBOCTATBIX H OecxBoc- 
TIX AMPHOHH NOKA3ZbIBaeT OTCYTCTBHE NPHHIUMNMAJIbHbIX Pa3sJIM4YHH B STOM IIPO- | 
mecce y TeX H Apyrux. SaToO HMeIOTCA OY4eHb BarKHble OOUMe YepTbI Mporecca, 
cOmMKarollve STH rpynmbl Apyr c ApyromM H NpoTHBoMocTaBJIAlOMINe HX B STOM 
OTHOUI€HHH OCTaIbHbIM Tetrapoda — 9To OTCYTCTBHe OpO-Ha3aJIbHOH OOpossbI 
HW pa3BHTHe OpraHa OOOHAHHA H3 ABYX OTJebHbIX 3aKNaOK. XOTA y GecxBoc- 
TbIX aMPHOHH 3a CueT NepesHeli KHIWIKH pa3BHBaeTCA TOJIbKO XOaHa, a He BCA 
KaylaJIbHad NOJIOBHHAa XOaHAJIbHOFO KaHaJla, MOXKHO MOJlaraTb 9TO ABJIEHHe BTO- | 
PHUHBIM, ABHBINMMCA pe3yJIbTATOM BbITeCHCHHA BbIPOCTa TepeHeH KHUIKH Xoa- | 
HaJIbHbIM BbIPOCTOM OOOHATEJIbHOFO MewIKa. JloKa3aTeJIbCTBOM TOMY CJlyKaT Tp 
clyuad OOpas0BaHHA KayjlaJIbHOH YaCTH XOaHAJIbHOrO KaHaJla BMeCTe C XOaHOH 
IIpH MOJHOM OTCYTCTBHM OCTAJIbHBIX ¥aCTeH OpraHa OOOHAHHA B OMbITAaX M0 9KC- 
THpMauwHh OOOHATEIBHOM MIakO{bl y GecxBOCTHIX am*puoun (8). 

TakuM 06pa30M, OKa3bIBaeTCA, YTO XBOCTAaTHIe HM OecxBOcTHIe aMPpHOuH OOwIa- 
WaloT OTJIMYHBIM OT OCTAJIbHbIX Ha3€MHbIX MO3BOHOUHBIX CMOCOOOM pa3BHTHA 
opraHa OOOHAHHA 3 ABYX OTIebHbIX 3aKsIaqoK. Bmecte c TeM B pay XBOCTA- | 
TbIX aMPHOHH NpocwiexKUBaeTCA BOSHAKHOBeHHEe WH MHTeEHCHPUKAaLAA CopmMooopa- 
3OBaTeJIbHOH HHAYKTHBHOM CBA3H MexKLy STHMHM 3aKJlaKaMH, 4TO 3aCTaBJIAeT 
molaraTh STY CHCTeMy (B SBOJIIOILMOHHOM ACII€KTe) OTHOCHTeJIbHO HeaBHeH. 
V1 janee, Kak y XBOCTATLIX, TaK H y OeCXBOCTHIX aMPHOHH MpOHCXOAMT B OHTO- 
reHese lepeMelleHHe HOCOBBIX OTBepCTHH: Hapy2XKHbIX — y XBOCTATHIX am(pH- 
Ou — 10 BeEHTpaJIbHOH MOBEPpXHOCTH MOPJbI KO pTy HM OOpaTHO, H BHYTPeHHHX— 
y OecxBocTHIX am®vOnNH — BHYTPpH poOTOBOH MOVIOCTH. 

Tlonpo6yem conocTaBuTb 3TH *akTbl C HMeIOWIMMHCA JaHHbIMH O MpOWCxox- 
AHHH XOaH Ha3eMHbIX MO3BOHOUHBIX BOOOIe. IlepemetjeHHe Hapy2KHbIX HOSApen 
B OHTOreHese XBOCTATHIX AaMPHONN XOpoOO CorlacyeTcA Cc MaseOHTOMOr H4eCcKH- 
MH JaHHbIMM MW MOATBeEpxXMLAeT MpelmoaraemMoe COOTBETCTBYIOMLee MepemellleHve 
Hospel y crerouedasos (1°, 14). CoxpaHupuimeca creqbl MCTOpHYecKOro Nepeme- 
ULCHHA XOaHbl BHYTPH POTOBOM MONOCTH y OecxBOCTHIX aMPHOHH NOATBepxK Lalor 
MHeHve 1. HW. UWmManpray3ena 0 roMOJIOrHH XOaHbI Ha3CMHbIX IMO3BOHOUHDIX — 
C 3afHeli HOS3{peH KOCTHBIX pbIO, MepeMeCTHBIJelCA B POTOBYIO MOJIOCTb 10 6OKO- 
BOHM MOBepXHOCcTH rosioBpt (1,1”). JlokasaTebCTBOM STOFO MepeMeleHHA CJTy2KUT 
HapyllieHve y NMpHMMTHBHBIX XBOCTATLIX aMPHONH HelmpepbIBHOCTH HHpaopou- 
TaJIbHOH JIMHHM CeiiCMOCEHCOpHBIX OpraHOB BO BpeMA ee Pa3BHTHA HW H3MeHEHHHIM 
XO CHaO*Kalollero ITY JIMHHIO WleuHOrO HepBa. OTMebHad 3aKNalKa MpeMakcH- 
JIAPHOH “YaACTH VYHPpaopOuTabHOM JIMHHU, OCOOAA HHHEPBAlHA ee CyOHA3aJIb- 
HOH “ACTH, MOKa3bIBAaIOIad BTOPHYHOe paspacTaHve Mocse paspbiBa, a TakKe- 
MaJIeOHTOJOrMyecKHe JaHHbie (y KucTemepoH pbidbi Osteolepis H MpHMMTHBHbIX 
cTerolepasioB HHpaopOuTabHblii KAHAJ JOXOAM NO HO3LpH, B TO BpeMsa Kak 
y NO3THEHINMX JaOMPHHTOAOHTOB HHppaopOuTaibHaA Ooposya Oe3 nepeppiBa. 
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CoeMHHAMACh C MepeHel KOMUCCyPOl) CBAETEILCTBYIOT B M10/Ib3Y HMCHHO 9TOFO 
MYTH MpOWCXO*KAeCHHA XOAHbI HA3CMHbIX MO3BOHOUHBIX. 

CueqoBaTesIbHO, XOaHa XBOCTATHIX aMHOnH, OOpasoBaBiancA H3 3aHeli 
HO3ApPH pHlO, AoKHAa Obla HMeTb NepBOHAYAJIbHYIO CBA3b C OPraHOM OOOHAHHA, 
Kak M XOaHbI BCeX OCTaJIbHBIX Tetrapoda. Bmecte c Tem pasBUTHe oprana OOOHA- 
HUA COBPeMeHHBIX XBOCTATHIX H GeECXBOCTHIX aMPHOHM NMpOMCXOAUT M3 AByX OT- 
ACMbHbIX 3aKaoK. ComocTaBJeHHe STHX JAHHEIX IPHBOHT K MBICJIM, UTO B TIpo- 
wecce dusorenesa’ y MpeAKOB XBOCTATHIX H GOeCXBOCTHIX aMUOHit MpoMsomied 
Pa3pbIB MepBOHAaYaIbHO MOpdovornyueckH eMHOFO OpraHa OOOHAHUA Ha OOOHSA- 
TeJIbHbIM MeWIOK C YaCTbIO XOAHAIbHOFO KaHaJla, C OMHOM CTOPOHI, W Ha XOaHy 
C 4aCTbIO XOaHaJIbHOrO KaHaa —c Apyroh. I]puynHow 3sToro ABJeHHA MOTO 
NOCJYKUTb Clefyioulee. XapakTepHbIMHM YepTaMH KaK JIA HCKOMAeMBIX, TAK 
H JIA COBPEMEHHLIX AaMDUOM ABJIAIOTCA BTOPHYHbI BOSBPaT B BOAY MH Mpose- 
HHe JIMYMHOUHOFO Pa3BHTHA B BOJle, MpHBeAWee K BOSHHKHOBCHHIO psa HeoTe- 
HMGHBIX opm (1°"1°). Kak nepBax, Tak HW BTOpast OCOOeHHOCTH NOCTyKUIM TpH- 
YMHOM BTOPHYHOFO paspacTaHHA JMHUH CelcMoceHCOpHbIx opraHos. IIpu stom 
NpoOMMeHve JIMYMHOUHOK %KU3HH B BOse H yBeJIMueHHe B pe3yJbTaTe 3TOTO OHO- 
JOPM4ecKoro 3HaveHHA OOKOBbIX OPraHOB y JIMYMHKH OJDKHbI OI BbI3BaTb 
Takoe paspacTanue ye Ha PaHHUX CTAMMAX PasBHTHA. Kak yNOMHHAaJOCb BBILe, 
BTOPH4HOe PaspacTaHve MNppaopOuTaIbHO 1akObl, BABHTAaloulelicaA MexAy 
OOOHATEIBHOH AMKOH HM POTOBbIM BIAYHBaHHeM, -IIPOHCXOAUT y COBpeMeHHbIX 
XBOCTATHIX ampuOui elle 10 Ha¥Yaa OOpas0BaHUA XOaHaJIbHOrO KaHaa. Opo- 
HasaJibHadA Oopo3sya MpeKOB XBOCTATHIX H OeCXBOCTHIX aMHOUH Oblia yHHUTO- 
*KeHaA HCTOPHYeCKHM BTOPHYHBIM paspacTaHHemM HHPpaopOuTasbHOH JIMHHH Cel- 
CMOCEHCOPHBIX OPFaHOB, 4TO MIPHBeJIO K PaspbIBy NepBOHAYabHO MOpdo1orH- 
yeCKM efMHOrO OpraHa OOOHAHHA Ha [Be OTAeJIbHbIe 3akaKH. IIpeqku octasb- 
HBX Tetrapoda, BK04uaA H THMHO*HOH, OCBaHBad Cylly, yTpayHBasH JH4nHOU- 
Hoe pa3sBUTHe B BOse BOOOUIe MH NepexoAMJIH K HHOMY cnoco6y pa3MHOKeHHA 
NyTeM OTKMARKM AIL, SallMULeHHbIX MPOUHbIMH OOOOUKaMH. Pa3sBHuTHe BHYTpH 
TaKHX AHI, CNOCOOCTBOBAIO peAYKIMM CeHCMOCeHCOpHbIX JIMHHH, a He HX pa3- 
pacTaHHio. STo O6ecmeuH10 COBPpeMeHHbIM HA3€MHbIM MO3BOHOUHBIM, 3a HCKJIIO- 
YeHHeEM XBOCTATBIX H OeCXBOCTHIX aMPHOHH, COXpaHeHHe OpO-Ha3aJIbHOH Gopos- 
bl, WH CuleqOBAaTeIbHO, MOpdovlorMyueckoro eXMHCTBa SMOPHOHAJIbHOTO’ OpraHa 
oOoHsaHHA. Hecmorps Ha pa3JIM4Hble MyTH pa3sBUTHA, XOAHbI XBOCTATHIX H G6ec- 
XBOCTHIX AMPHOHM H XOaHbI BCeX OCTAJIbHbIX HA3€MHbIX MO3BOHOUHbIX HMeIOT 
oOulee Npovcxox*K ene OT 3aHeH HO3QPH KOCTHBIX pbIO, ABJIAACb, TAKUM OOpa- 
30M, TOMOJIOrM4HbIMH. 


SoonornuecKuH HHCTHTYT Tocrynusto 
Axayemun HayK CCCP 30 IX 1960 
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Joxaayqn ArkagqemMun nayr CCCP 
1961. Tom 137, N 2 


PHUZSHOJIOTHA 


A. A. FHOPJDKHAH : 


HOBbBIE WAHHbBIE O ®H3HOJIOPUH 
CBETO- H UBETOUYBCTBHTEJIBHOCTH PJIA3SA, MOJTYYEHHbBIE 
B ONbITAX C JJEHCTBHEM CAHTOHHHA 


(ITpedcmaeaeno akademuxom B. H. Yeprueoeckum 29 1X 1960) 


Hi3yyeHHe H3MeHeHHH IWBeTOBOrO 3peHHA MpH CaHTOHHHHOM OTPaBJIeHHH 
MpelcTaBJIAeT 3HAYHTeJIBHBIN MHTepec [iA BbIACHCHHA CJIOYKHBIX BOMPOcoB du- 
3HOJIOTHM CBeTO- H WBeTOBocipuaTHA. JLaHHble, NOJyYeHHbIe B OMbITaX C CaHTO- 
HHHHbIM OTPaBJIeHHeM, JaBHO MpPHBJeKaJIH BHUMaHHe UCCesOBaTeeH HM 4aCTO 
CJIYKUJIM OLHAM H3 OCHOBAHHi AIA MOCTpoeHHA TeopHii UBeTOBOrO 3peHua (?,”). 

BoJIbuIMHCTBO paOOT MO BJIMAHHIO CaHTOHHHA Ha 3peHHe MOCBALLeHO OMHCa- 
HHO KapTHHbl HaOOMaeMbIX H3MeHeHHH. Pa3H4HbIe BaPHaHTbI STO KapTHHBbl 
B OOULEM CBOAATCA K TOMY, YTO OCBeLCHHbIe MIpeMeTbIl H TeHH BOCIIPHHHMAIOTCA 
OKPALNCHHbIMH B XKeJITHIH H (PHOeTOBLIN WBeT, TOra Kak PHOJeTOBbIe M OTUACTH 
CHHHe MOBepXHOCTH KaxKYTCA CepbiMu, GOeciiBeTHEIMH (3-1), 

Hara 3aaga 3aKs0ualaCcb B HCCJIeOBAaHHH BJIMAHHA CAHTOHHHHOFO OTpas- 
Jl@HHA Ha TOporoBy10 CBeTOBYIO H LWBeTOBYIO YYBCTBUTeIbHOCTh Tia3sa. M3yua- 
JaCb YYBCTBHTEJIbHOCTh Pa3JIHYHbIX YYACTKOB CeT4UaTKH: MepHdepHH ceTaaTKU 
(oe BeAMUMHOIO 5°, OTCTOAIee OT eHTpa B BUCOUHYIO CTOpoHy Ha 15°), WeHT- 
pasibHan aMKa 1° wn Ooubutoe nome 12°, WeHTp KOTOpOro coBMayal Cc WeHT- 
pom ceTuaTKH. OnpeseseHuA MpOH3BOMWIHCb MOHOKYJIAPHO Ha CIeKTPaJIbHOM 
ajlantometpe. M36panpl cleqyroulve yuacTKH cmekTpa: 436; 471;.501; 546; 578; 
612; 650; 690, unorga 410 u 706 mu. 

Iloporuv cBeTOBOH HM UBeTOBOH TyBCTBUTEJIbHOCTH OMpPeleANHCh B XOjle TeM- 
HOBOH aanTalwHH HM MoCwie CBeTOBOH ajlalTalMu K APKHM MOHOXPOMATHYeCKHM 
WIM OeslOoMy pa3sipaxkutTeiam. Takum 06pa30M ObIJIM BBIMOJIHeHbI Be OCHOBHBIX 
pa3HOBHAHOCTH OlbITOB. B OHUX OMbITaX OMpeeuaacb MOporoBaA 4yBCTBH- 
TeJIbHOCTb K Pa3JIMUHbIM 4YaCTAM CHeKTpa, T. e€. ObIJIH MOJyYeHbI KPHBbIe CBe- 
TOBOH H WBeTOBOM U4YyBCTBHTeJIbHOCTH. TaK Kak MepepacueTa JIA paBHO- 
9HepreTHyeckoro CIeKTpa He MPOW3BOAMIOCb, 3TH KPHBbIe MbI Ha3bIBaeM 
KPMBbIMH CIe€KTPaJIbHOH UYBCTBHTeJIbHOCTH yCJIOBHO. CneKTpajibHad 4yB- 
CTBUTeJIbHOCTb ONpedeiAach MIA TeMHOaLaNTHpOBaHHOrO 1rwia3a WIM Mocse 
IIpeMBapHTeIbHOH CBeTOBOH aanTalHu K OesIOMy HIM MOHOXPOMATH4eCKHM Ppa3- 
ApaxkuTeaM. CBeTOBOH aallTaluv NosBepraica ysacTOK CeTYaTKH BeJIMIHHOIO 
60°. OnpefqeteHve nmoporoB CBeTOBOM UyBCTBHTeJIbHOCTH MpOH3BOAMIOCh Ha 
10—15 cex., uBeTosol Ha 20—25 cek. Mocne npeKpalleHua 3-MMHYTHOK CBeETOBOH 
alantaunu. locate sToro BHOBb NpoOsoubKaacb CBeTOBaA allanTalluA Jo ceyro- 
wero onpeleeHua. Tak, B pe3yJibTaTe KaxKJoro onbiTa Obla nowysyena ofHa 
mapa KPHBbIX NOPOrOBOH CNeKTPpaJIbHOH 4YyBCTBUTeJIbHOCTH — CBeTOBOH H IBeTO- 
Bou. B Apyrux OMbITaxX OMpeseAMCb MOPOrH CBeETOBOH UH WBETOBOM 4yBCTBUTeJIb- 
HOCTH K KaKOMY-JIH60 OJHOMY MOHOXpOMAaTH¥eCKOMYy CTHMYJIY B XOe TeEMHOBOK 
ajlanTaunuH. Kpuppie TeMHOBOM ajlanTalHu Obl NOWyYeHb! Moce 5-MMHYTHOH 
ajlanTawuu OOOHMX las K OeOMy 9KpaHy WIM Moce cBeTOBOH aanTawuu Hc- 
MIbITbIBaeMOTO Tyla3a K MOHOXPOMATHYeCKOMY pa3AparxKHTeviO. 

OnbITbl TIpOBOAWHCb Ha ByX CyObeKTax. CaHTOHHH MPMHHMaJICA KaxKIbIM 
ucculelyemMbiM 10 5 pa3. B nepBbix TpexX mpvemax NpMMeHsucb Josp 0,4; 
0,5 u 0,75, 3arem 1,0 uw B nocneqHuH pas 1,25 r. JlelicTBHe caHTOHMHAa Mpo- 
JOJKAJIOCb HECKOJIbBKO 4aCOB, B TEYeHHE KOTOPHIX MIPOHSBOAMICA pA ompeyeue- 
HHH CIeKTPaJbHOH UYBCTBUTeJIbHOCTH HM TeMHOBOH aantauuu. Tlonyuennt 82 
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Mapbl KPHBbIX (JIA CBeTOBOH M WBeTOBOl UyBCTBUTebHOCTH). JIA cpaBHeHHA 
MbI pacMOJlaraiH 3HAYHTEJIbHbIM YHCJIOM (HECKOJIbKO COTeH) AHAJIOPHYHBIX KPH- 
BbIX, MOJLYYCHHIX Ha TeX Ke CyObeEKTAaX, HO 6e3 IpHemMa CaHTOHHHA (B Apyrue 
quu). Ha puc. 1 v2 mpusosatca TuNMUHbIe pesybTATHI OTACbHbIX HAGJIOMeHHH. 


UyBCTBUTeIbHOCTh Mepudepuu ceTuaTKH 


CBeTOBAA MNoporoBad 4yBCTBUTeJIbHOCTh MIpH elicTBHH CaHTOHHHa He 
OOHapy2KHBaeT H3MeHeHHi: 

A. He u3Mensetca HM OTHOCHTeJIbHad CIeKTPasIbHad UYBCTBUTe@JIbHOCTb, HU 
aOcoJIOTHad BeJIM4YHHA Noporos (puc. la). 
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Puc. 1. Kpuppie cnekTpabHoit: noporopoil YyBCTBHTe/IbHOCTH CeTUaTKH (B OTHOCHTEJIBHBIX JIO- 

rapHMwyeckHxX eHHHMAaX). a, 2, O— TeMHOaLanNTHpOBaHHblii ras, 6 — alanTrauuA K 

Gelomy cBeTy, 6 — afantayuua K 690m. a, 6,6— nepudepua ceTuaTKH, 2, 0 — WeHTP ceT- 

yaTku; 1 — cBeTOBad YYBCTBHTeLHOCTh, 2 — BeTOBad YBCTBHTeIbHOCTL; J’ H 2’ — caHTO- 
HHH, J’’ u 2’' — KOHTpOUJb 


B. U3smenenua cnektTpasibHol MOpOroBolt UyBCTBHTeJIbHOCTH He OOHAPy2KH- 
BaloTCA HH B TeMHOAalTHpOBaHHOM Tvia3y, HH MOCJe MpeqBapHTeIbHOH CBeTO- 
BOM alanTalwuu kK OeOMy HIM MOHOXPOMATHYECKUM Pa3sipaxKHTesAM (puc. 1,6,6). 

B. Xo KpHBOH TeMHOBOH alalTallHH JIA CBETOBOH YYBCTBHTeCJIbHOCTH TaK- 
2Ke HE OTMHUAETCA OT KOHTPOIIA (puc. 2). 

Il Be TOBaA NOPOFOBaA YYBCTBHTEMbHOCTH, B OTIMUHe OT CBETOBOM, TIpH 
JeHCTBUM CaHTOHHHA UMCHbITHIBAaeT BeECbMa 3aMeTHbI€C H3MeCHeHHA: 

A. B TemHoayanTupopaHHoM ryia3y OHA 3Ha4HTeJIbHO MOHWKeHA K UCIIbITA- 

TeJIbHOMY CTHMysy 436 mu (B 10 u Gonee pas), HECKOJbKO MeHee — K CTHMYJIy 
471 mu. IIpu yBenuueHuu o3bl CaHTOHHHAa NOHMKeHHe IBeTOBOH UyBCTBUTEeJIb- 
HOCTH paciipoctpaHaetca Ha OovbuIyio YacTb cnekTpa. TlonwMKeHHe LBeTOBO! 
YYBCTBUTEJIbHOCTH BbIPaxKeHO TeM OOJIbUIe, eM O/IMKe HCMbITATebHbIM CTHMYdJI 
K KOPOTKOBOJIHOBOMY KOHILy ciiekTpa (puc. | a). 
_ 5B. Kpuppie cnekTpaibHolt UBeTOBOH UYBCTBUTeJIbHOCTH, MOJIy4eHHble TMocwie 
allantaiHu K GeIOMy HJIH MOHOXPOMATHYeCCKHM Pa3APaxKHTeIAM, TakxKe HIKE 
KOHTpoOJIbubIX. I]pH sTOM MOH KeHHe OOJIbIUIeH YaCTbIO He OrpaHHunBaetca (puo- 
JIETOBBIM KOHIIOM ciekTpa. OHaKO OHO OCTaeTCA HanOovlee BbIPaKeHHbIM IA 
KOPOTKOBOJIHOBLIX CTHMYyJOB, (pc. 16). 


15 JAH, 1. 137, Ne 2 473 


B. OcoGeHHO pe3koe, NO CpaBHeHHIO C KOHTPOJIeM, MOHMKeHHE IBeTOBON 
UYBCTBUTEJIBHOCTH OTMe¥aeTCA MOCe CBeTOBOH aflalTailHu K KpaCHOMy MOHO- 
XpoMaTHYeCcKOMy pa3qpaxuTemo (puc. 1é). 

Kak omucaHo Hamu paHee (™), KpacHble alanTHpytoulMe pasqpaxutTeiu u 
B KOHTpOJI€ pe3KO MOHWKAaIOT LBETOBY!O UYBCTBHTeCJIbHOCTh — TeM OOJIbIe, 4eM 
61W2Ke HCMbITATeIbHbIH CTHMYJI K JJIMHHOBOJIHOBOMY KOHLLY cnekTpa. B ycioBHax 
JlelHCTBUA CAHTOHHHA aflaliTalluA K KpaCHOMY Pa3{parxKHTeJIO BbISbIBaeT elle 6o- 
Jlee pe3Koe NOHMWKeHHe IBeETOBOH YYBCTBHTCJIbHOCTH, MPH¥eM STO JONOIHUTEJIb- 
HOe MOHMKEHHE IBeETOBOH YYBCTBUTEJIbHOCTH, OOYCJIOBJIEHHOe JelcTBHeM CaHTO- 
HUHa, H B ITOM Culy¥ae OOUIbIe BCerO BbIPaKeHO JIA KOPOTKOBOJIHUBOH 4acTH 
cnekTpa. 

Takum 06pa3oM, JelicTBHe CaHTOHHHA IpOABJIAeTCA B CHHXKCHHM «pe3HCTeHT- 
HOCTH IBeTOBOH UYBCTBHTebHOCTH» (1”). IIpH 9TOM HaHMeHee pe3HCTeHTHOL 

OKa3bIBaeTCAH — ILBETOBaA 
YYBCTBHTeEJIbHOCTbh K KO- 
POTKOBOJIHOBBIM CTHMy- 
Jam. [locuieqHee HaxoJUT 
) HeKOTOpoe TOATBep2xKe- 
HHe B KOHTPOJIbHBIX OTIbI- 
TaX M10 TeEMHOBOH ajlanta- 
WHH (cM. NyHKT I), a 
a... TaK?Ke B H€KOTOPBIX KJIH- 
; HHYeCKHX JaHHbIX. 

I. B  KOHTpOJIbHBIX 
OMbITax B XOJe TEMHOBOK 
aanTalHH HapsAy c po- 

ap ste 1.  CTOM CBeTOBOH 4YyBCTBH- 
O 5 10 15 2025 30mun 5 10 15 20 25 30mun 5S 10 15 20 25mux% ~=6rTeBHOCTH OTMeUaeTCA TO- 


: HWKeHHE IWBeTOBOH (pHc. 

Puc. 2. Kpuppie TeMHOBOH aanTalHH (B OTHOCHTebHEIX Jora- 9 6, @), KOTOpoe G6osmee 
PHcbMHYeCKHX eHHHIAX). @ — WYBCTBHTe/IbHOCTh K GesloMy havin Pacey 

cpety (mone 5°/15°); 6—uyscTBuTenbHocts K 436 mi B bBIPaKeHO = AIA 

(rome 12°); @ — uyBcTBHTembHOcTh K 650mp (nome 5°/15°). UYBCTBHTeCJIbBHOCTH K KO- 

OcTaJbHble O6O3HaveHHA Te Ke, YTO Ha puc. 1 POTKOBOJIHOBBIM CTHMY- 

gam (13-1°), B ompirax c 

IIPH€MOM CaHTOHHHA IIpH TeEMHOBOH ajlanTauHu HOO HaOIOMaeTcA Oovlee Gbl- 

CTpoe, 4eM B KOHTpOJIe, MOHHKeHHE WBeETOBOH UYBCTBHTeJIbHOCTH, JIHOO (pH 

OOvJIbIIMX M03ax CaHTOHHHa) IBeTOBaA YYBCTBUTeCJIBHOCTb OKd3bIBaeTCH C Ca- 

Moro Ha¥aJlad Ha OURHb HH3KOM YPOBHe H MaJIO H3MCHHeCTCH B JaJIbHeHLIeM 

(puc. 2 6, 6). 


UyBCTBHTeJIbHOCTh WEHTPaJIbHOH AMKH 


Tloq qeficTBHeM CaHTOHHHA UYBCTBUTEIbHOCTh WeHTPaIbHOH AMKH TakxKe HC- 
IIbITbIBaeT OMpeeeHHbIe H3MeHeHHA. I1pu 9TOM JIHOO NOHHKaeTCA UYBCTBHTEJIb- 
HOCTb 6€3 axXpOMaTHYecKOrO HHTepBadla (puc. | 2), WHOO NOABAAeTCA axpo- 
MaTHuecKHH HHTepBaa. B nocneqHeM cilyyae NOHHKaeTCA TOUbKO WBeTOBAA 


YYBCTBHTeJIbHOCTb IIpH HEH3MeHeHHOH cBeToBor (prc. | 0). [lonuxeHne vyBcTBH- | 
TeJIbHOCTH MOxKeT ObITb pacripocTpaHeHHbIM Ha OOJIbILY!O YaCTb cueKTpa. J1HUIb B 
OJHOM OTIbITe,HapsAay C pe3KHM TIOHHKeHHEM I[BETOBOH UYBCTBHTeJIbHOCTH, He- 
CKOJIbKO TIOHH3HJIacb HW cBeTOBad. B muTepaType HMCIOTCA YKa3aHHA,YTO CBeTO- | 


Bast UYBCTBHTeIbHOCTh WeHTpabHOM AMKH HM B APyrHX OTHOWeHHAX Beer 
ce6a uHaye, 4eM Ha TepudepuHu, H HalOMHHaeT NOBeeHHe WBeETOBOH YyBCTBH- 
TesbHocTH (1%), 

Ajantailua K PuOeTOBOMy pa3{parxkuTeio 


Anantauna Kk duomeTopomMy pa3ipaxutemo (436 mu), kak U3BeCTHO, 
BBI3bIBAeT OTUCTIIHBbIH CBU BOCIPHHHMaeMOro IBeTOBOrO TOKa coceqHHX 
TO CHe€KTPy HMCIbITATeJIbHbIX CTHMY JOB (HalIpHMep,cHHHH 471 Mu KarKeTca 3e1e- 
HbIM). [I pH CaHTOHHHHOM OTpaBJCHHH, XOTA BET aalTupylollero (buoseToBoro 
pasaqpaxkutein 436 Mu He OMylaeTca, OH BLISbIBAeT TAKHe %Ke CABHIH ILBeETOBO- 
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O TOHAa JpyrHX UCIIbITATeJIbHbIX CTHMyJIOB. Bmecte c TeM HCIbITaTeJIbHbIIi 
TuMy 436 Mu mpofomxKaerT OcTaBaTbCA AXPOMATHYECKHM, HECMOTPA Ha TIpesBa- 
MTeJIbHYIO aflanTalMio K pasiparxKuTeo 501 mu, KoTOpasd B KOHTpoe JenaerT 
TuMy 436 mu Oojee HaCbIIeHHbIM (bvoseTOBbIM. CuleoBaTebHO, nod 
JIMAHMeM CaHTOHHHA cTpasaior dyHKHH Goujee WeHTpasbHOrO 10- 
AKKa, YM Te, KOTOPble OOYCJIOBMBaIOT CBHr BOCIPpHHHMaeMOrO  TO- 
[a CI€KTPaJIbHbIX HCMbITATEIBHBIX CTHMYJIOB Mocue WBeTOBOH aanTaluu. 
« TOMY 2Ke, eCJIH Obl B OCHOBe HaGJNIOJAeMBIX ABJICHHLi JlerKaJIM U3MeHeHHA, HMetO- 
uve MeCTO Ha TlepudepHH 3pHTebHOrO aHaH3aTOpa, Mpotlecchl alanTrawun 
} BbILMEeKAUIMX 3BEHbAX AHaJIM3aTOPAa HX OBICTpO KOMIeHCMpOBaJN. 

Crefqyroulve aHHble, NOyYeHHbIe B OMbITaX C OTPaBJIeHHeM CAHTOHHHOM, T0- 
BOJIAIOT BbICKa3aATb CyKCHHA O MCXAHH3MAX CBETO- H UBETOOILYUICHHA HU Jeil- 
TBH Ha HHX CaHTOHHHA: 

A. TlonvxKenne WBeToBoli UYBCTBUTeIbHOCTH (JIM YMCHBIIeHHA ee pescTeHT- 
IOCTH) IPH MOMHOCTbIO COXPaHHOH CEeTOBO WyBCTBHTeIbHOCTH. 

B. OTo sBsienve OOHapyKuBaeTCA Ha Hepncbepuu H B ILCHTpe CeTUATKH B CO- 
TOAHHH T€EMHOBOH aflanTallun MU ajlaliTallHH K CBETOBbIM pa3j{paxKHTeJIAM. 

B. IlpaH stom, cormacHo wuTepatypHbiM flaHHbim (%,°), ocTpota speHuA 
3 WeHTpe CeTUATKH B YCJIOBHAX OTPaBJIEHHA CAHTOHHHOM He CTpayaer. 

I. TlonmxKenve WBeTOBOH YYBCTBUTeJIbHOCTH MOXKHO OOGHAPyXKHTb KO BCeM 
[CbITATeJIbHBIM CTHMYJIaM, HO GOOJIbIe — K KOPOTKOBOJIHOBBIM. 

UI. Sac1yxKuBaloT BHUMaHHA TaK?Ke H3/IOX%KEHHbIe BbIIMe HAOJIOAeHHA O CABH- 
€ BOCIIPHHHMaeMOro I[BeETOBOFO TOHA CIeEKTPaIbHbIX HCMbITATebHBIX CTHMYJIOB 
IPH WBeTOBOM ajlanTailHu. 

OTH jaHHble TOBOPAT MpOTHB MpesctraBieHui: 1) oO pelicTBHH CaHTOHHHA 

IO THIy *KeToro PusbTpa (°,°); 2) 06 u36upaTeJbHOM eo JeliCTBUM Ha MaO¥KO- 
IM allmapaT HW MpHMmuchiBaemy!o eMy (yYHKILMIO ILBeETOUYBCTBUTeIbHOCTH K KO- 
YOTKOBOJIHOBLIM CTHMyJIaM (*); 3) 06 yrHeTeHHH OHOFO H3 MpHeEMHHKOB UBeTO- 
FBCTBATE/ILHOCTH IIpH COXpaHHOCTH HIM MOBbIeHHH BO3OyAHMOCTH Apyrux 
135.7). OnM 3acTaBIAIOT yMaTb O TepHtbepHyecKOM CBeTOBOCIIPHHUMAaIOULeM 
IpHOope H GOovlee WeHTPaIbHOM LUBeTOaHAJIM3HPYIOUleM 9TAKe 3PHTeJbHOTO 
iHaIM3aTOpa. CaHTOHHH NopaxkaeT B 3PHTeJIbHOM aHalH3aTOpe Oosee BbI- 
OKyI0 HM TOHKY!IO (QYyHKILHIO aHaH3a: UWBeTOByIO 4YBCTBHTebHOCTH. IIpu 
TOM B MepBylO OYepeb HU OONbINe BCero CTpayaeT HAaHMeHee Pe3HCTeHTHAA ee 
[aCTb: IBETOUYBCTBUTEJIbHOCTh K KOPOTKOBOJIHOBOH YaCTH ciekTpa (K cuovleTo- 
jOMy HM CHHemy wBeTam). IIpeqcTaBeHHble JaHHbIe yKa3bIBaloT Ha HECOBepLIeH- 
TBO CYIUCCTBYIONIMX OCHOBHEIX TeOpHii WBeTOBOrO 3peHHA H HeOOXOMMOCTB 
iCXOJHTb U3 MaBJOBCKOFO yueHHA OO aHaM3aTopax u yueHHAJI. A. Op6enH 06 
BOIOWUMN PYHKUMM H B3anMOeHCTBUM addepeHTHIX CHCTeM (7°). 

Astop mpu3Hatenen axay. JI. A. OpOerH 3a WeHHble coBeTbI H OarosapuT 
A. M. AnexcaHaHa 3a TlopyyeHHy!o TeMy H PYKOBOJCTBO padoToi. 


Tiocrynuso 
28 IX 1960. 
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Jorszane Akagqemuu nayr CCCP 
1961. Tom 137, Ne 2 


PH3ZHOJIOTH A 


HW. B. CKOPOJYMOBA 


MOP®OJIOTHYUECKHE H3MEHEHHA TPH JH3EHTEPHAHOU 
HHTOKCHKALLHH Y SKHBOTHbIX PASHbIX THILOB 
HEPBHOH CHCTEMbI 


(IIpedcmaeaeno axademuxom B. H. Yeprueoecxum 24 1X 1960) 


B HacTosilee BPeMA BJIMAHHE THMOJIOPHYeCKHX OCOGeHHOCTeH HEPBHOH CH- 
CTeMbl Ha XapaKTep MaTOMOrMyeCKHX MpoueccoB HH*eKUMOHHOM MpHpObl MOXKHO 
CUHTaTb TBeEpO yCTaHOBJIeHHbIM (°,°,1°). B pa6otax JI. ©, Ilneuutoro c corTp. 
(7,°,7,7,°,1°) ocHOBHOe BHHMaHHe IIpH 9TOM YlevIAIOCh aHaM3y KJIMHHYeCKHX 
MIpOABJICHHH 3a00/leBaHHH WH H3MeHeEHHIO Pa3JIMYHbIX HMMYHOJIOHYeCKHX T0Ka- 
3aTeJeli B Mpolecce Oo/le3HH Y 2KHBOTHBIX Pa3HbIX THIOB HEPpBHOH CHCTeMBI. 
Bonpoc ke 06 oTpaxkKeHHH THMOJIOrHYeCKHX OCOOeHHOCTeH HeEPBHOH CHCTeMbI 
B CTPYKTYPHBIX NopaxKeHHAX TIpH HHPEKUMOHHBIX 3a00/leBaHHAX OCTaeTCA JO 
CHX TlOp elle MOUTH COBeplIeHHO HeEH3Y4eHHbIM. ToubKo B pa6otax JI. I]. Top- 
wuyHoBoH, JI. Il. Kanyctuuk u JI. HW. Kpsuxko Opina cqenana nonpitKa oxapaKTe-| 
PH30BaTb OCOOeHHOCTH TeYeHHA MaTOOrHyeckoro Tpolecca y 2%XHBOTHEIX —| 
mpelcTaBuTesleH Pa3HbIX THIIOB HeEPBHOH CHCTeMbl — C TOUKH 3peHHA CBOeOOpa-| 
3HA pxAla MopdosiornyeckHx H3MeHeHHii (7,3,°). 

Safayeli HaCcTOAMel paOoTbl ObluIO H3yYeHHe Pe3HCTeHTHOCTH KHBOTHBIX’ 
pa3HbIX THIIOB HEPBHOM CHCTeMbI K JH3CHTePHUHOH HHTOKCHKALMH HM COMOCTaBJIe- 
HHe MOpo/IOrHyecKHX TopaxKeHHi, paSBUBaIOWHXCA Y HHX Mp YTOM MaTOJIOrH- 
yeCKOM Tporecce. HeceqoBaHwe ObIJIO BbINOJIHeEHO Ha 25 XKHBOTHBIX (OeJIbIX 
Kpblcax), Y KOTOPbIX H3y4aslaCb YCJIOBHOpe*eKTOpHaAd JexATeIbHOCTb TO MeTO- 
muxe JI. MW, Kotusapescxoro. Onpesenenve THMOMOrHYeCKUX OCOOeHHOCTeH Hepb- 
HOH CHCTEMbI %KHBOTHBIX Mpon3sBoyHsiocb A. M. MonaeHKospim. 

BceM 2KHBOTHBIM OJHOBPeMeHHO BBOJHJICA BHYTPHMBILMeYHO PacTBOp MOJIHO 
ro anTurena Tucc-MyiekcHepa H MpOBOAHNOCb TULaTebHOe HaGOMeHHe 3a CO 
CTOAHHEM XKMBOTHBIX, CPOKaMH HX PHOeM WH MHTCHCHBHOCTbIO BUAMMBIX Mopa 
2KeHHH BHYTPeHHHX OpraHoB, CMepTHOCTb 2KHBOTHBIX MpeCTaBUTeJeH pa3sHbl 
THNOB HEPBHOM CHCTeMbI OblJIa IpHMepHO OAMHAKOBOH, OHAKO HanOowlee ObicTpC 
CMepTeJIbHbIM MCXO HaCTyMadl y KpbIC CHJIbHOFO ypaBHOBeLIeHHOrO THMa HepB 
HOH CHCTeMbI. CMepTeJIbHad JH3eHTePHHHAA WHTOKCHKaWHA y Kpbic cador 
THMa pa3BUBalaCb HECKOJIbKO MeJJIeHHee, 4EM y TIpefcTaBuTejeH AByx Apyru 
THIIOB. 

J\isa PHcTOOrM4yecKOrO HCCIeLOBAaHHA Y BCeX MOPHOWIMX 2KHBOTHBIX OpasHuc 
BHYTpeHHHe OpraHbl: MeyeHb, Cele3eHKa, KHUICYHHK, OpblokeeuHble JMMaTH- 
YeCKHe Y3JIbl, MOUKH, HAAMO“eYHHKH HW JierKve, a TaK%Ke TOJOBHOM HW CIMHHON 
MOSr, KOTOpble (PUKCHpOBaIHCb NO Hysny HU 3asiMBaJIMCb B Napadun. Cpe3pi ox! 
PallHMBasIHCb TeEMaTOKCHJIMH-303HHOM, Mo MeTowy Huccsia uw no Metoxy Max-Ma- 
Hyca. 

Bplwl0 yCTaHOBJIeHO, YTO H3M€HEHHA BO BHYTPeHHHX OpraHax y MOrHOwH: 
2KHBOTHBIX, H€34BHCHMO OT THIIa HX HEPBHOH CHCTeMBI, XAPpaKTepH3yIOTCA OHH 
OOULHM IIpH3HAKOM HHTOKCHKallHH — MOJIHOKPOBHeM OpraHoB. Y BCeX KHBOTHHI 
HaOJ0aslacb MpHHUMHaIbHO OJMHAKOBAA COCYIMCTAaA peakiua. OWHAaKO CTeneH 
BbIp aKEHHOCTH ITOH PeaKIHH, a TaK2Ke ee MOCJEACTBUA Y 2KHBOTHBIX Pa3JIMUHBI 
THMOB Obl pasHpiMu. Han6oubuie pa3sM4uHA B KapTHHaX MopaxkKeHHA HaGwI0 
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JaIHCb B CeJle3eHKe, JHMaTHyeCKHX y3ulaxX MW JMMaTHueCKUX (OWIMKyaX KH- 
MeuHHKa, a Tak2Ke B IWeHTPaJIbHOH HeEPBHOH CHCTeMme. 

Mopdouiorua movek, HafMoueuHHKOB, JerKHX M CIM3HCTOH KMMeUHHKa He 
IpeACTABJIAeT PE3KUX Pa3s/IM4HH B 3ABUCHMOCTH OT THA HEPpBHOM CHCTEMBI XKUBOT- 
Horo. M3MeHeHHA STHX OPraHOB B OCHOBHOM CBOATCH K MOJIHOKPOBMIO, rpaHnH- 
qallleMy CO CTA30M, C CONYTCTBYIOLNLMMH OTEKOM H KPOBOH3JINAHWAMH B WapeHXuMy 
OpraHos. 

Y OOJIbUIMHCTBA 2KUBOTHHIX CHJIBHOFO ypaBHOBelIeHHOTO THMa HepBHOi CH- 
CTEMbI HAHOOJIbLUHe H3MCHEHHA OOHAPyKUBAalOTCA B HeyeHH. Uanje Bcero — 9TO 
OeMKOBAA, HHO La KUPOBAA AUCTPOdUA NeYeHOUHBIX KJeTOK, COMPOBOXKMawowlas- 
CA MIMKHO30M Alep Cc yCHJIeHHeM HX XpoMaTO(HJIbHOCTH. 

Tuctojoruyeckoe HCCJIeoBaHHe Cee3eHKH KpbIC 9TOrO THMa MOKa3biBaeT 
KapTHHY SHaYHTeJbHOrO OCTporo ToHOKpoBuAa. Hapsyy c paciuimpenuem u me- 
penOJIHeHHeM KPOBbIO BeH HM KAaIIMJVIAPOB HaOlOJlaeTCA MHbeIMpOBaHHe 3pH- 
TPOWMTAMH TWybMbl. []poucxoquT KoOarrOTHHALUA SPHTPOMMTOB HM BbIMbIBa- 
HMe M3 HUX FeMOroOuHa. Y HEKOTOPHIX 2%KMBOTHBIX Hapsy C rumepeMueli pasBu- 
BalOTCA MpOMepaTHBHble MpoOMWecchl, 3aKOUAIONIMeCA B IIpeHMyLLeCTBeEHHOM 
Pa3MHOMeHHH PeCTHKYJAPHHIX HU SHOTeEMAJIbHbIX JJICMeCHTOB IysbubI. Tlocmes- 
Hue OCBOOOMMalwoTCA M3 CHHTHUMAIbHOrO KOMIWIe€KCa H CTAaHOBATCH CBOOOLHBIMH. 
Ilo cpoei (yHKWHH — STO Makpodarn; WMTONIa3Ma UX, KaK MpaBHJO, 3anouHe- 
Ha remocHjlepHHoM. JlanpbHenuieH LuddepeHuMpoBKu mposmHdepupyromlero pe- 
THKYJIO-SHIOTEIMA Y %KHBOTHBIX JaHHOrO THNa He poucxo_uT. DowuKysbt 
yMeHbILeHBI. 

Bppnkeeduble JMMaTHYeCKHe Y3JIbl PE3KO YBeIHYEHbI 3a C4UeT OTeEKA CTPOMHI, 
pacwiMpeHHA CHHyCOoB MH NOJHOKpoBNA. B HeKOTOpbIX C.ly4anx B JHMCOn HOH 
TKaHH HM B CHHYCaX HX BHI KpOBOH3/INAHHA. B wesioM KOMYeCTBO JMMCoLLH- 
TOB CHHx«KeHO. Ilo xoxy TpabekyI NpoucXOAUT OTIO*weHNe TemocuepuHa Ui OT- 
MewaeTCA HaM4ne OOJIbIIMX MakpodaroB C 3epHaMH KPOBAHOFO MHTMeHTA. 
Jlumiatuyeckve oJIMKYJIbI KHWICYHHKAa YBeJIM4eHbI, B WeEHTpaxX HX OTMeUaIOTCA 
HeKpOTHYeCKHe POPMbI JHMGOOAcTOB. 

TuctojioruyecKkad KapTHHa MeveHH KpbIC CHJIbHOrO BO3Oy/HMOrO THMa HepB- 
HOM CHCTeMbI He MpecTaBJIAeT KAKHX-JIHOO OTKJIOHCHHU, XAPAKTePHbIX AIH HH- 
TOKCHKAllMH, OCHOBHbIM IIpH3HAKOM KOTOPOHM ABJIAeTCA Pe3KOe KPOBeHAMOuIHe- 
Hue oprana. JIucTpoduyeckve H3MeHEHHA B KJIETKAX Me€4eCHH OTMeUAIOTCA y eH- 
HHUHBIX %KHBOTHBIX. Bosiee 3HaYHTeJIbHbIe H3MCHEHHA Y YKMBOTHHIX STON PPyMMbl 
HaOsOfaloTcA CO CTOPOHHI AHMousHOorO annapata. JlumMdatuyeckue y3Jibl yBe- 
JIMUMBAIOTCA B PasMepe 3a CUeT FHMepmNasHH BCeX IJIEMeHTOB, IIPOHCXOJHT CTH- 
paHve pHcyHKa cTpoeHuA sHMdaTuyecKoro y3Jia. Pas3MHOvKeHHe PeTHKYJIO-9H- 
JOTEMUAIbHbIX KJIETOK COMpOBOKLaeTcA PacluHpeHHeM KpaeBbIX H HHTepMedH- 
APHbIX CHHYCOB, MpOCBeTbI KOTOPHIX BbINIOJIHeEHbI OKPYIJIMBUIMMHCH JeCKBaMH- 
POBaHHBIMH KJIeTKaMH peTHKyJIO-9HJOTeIMA. B wenTpax douHKyJI0B sHMda- 
THUCCKHX Y3JIOB H (POIUKYJIOB KHIWeYHHKa HapALy C runepmia3svei HadsOLaerT- 
CA HeEKpo3 UM pacnay swHMdoOmacTHYeCKHX 3JIEMCHTOB. 

B cemeseHKe OTMe¥aeTCA HEKOTOPaA allla3HA JMMAaTHYeCKHX CPOJJIHKYJIOB 
HW yBesMueHHe MOA, 3aHHMaeMON KPACHOM MyJIbMOH, HHOTAa C peskuM pac- 
INMpeHHeM BEHOSHBIX CHHYCOB, 3allOJIHCHHbIX CBEXKUMM YPHTPOWMTaMH. Y Oovlb- 
IUHHCTBA 2KMBOTHBIX HaGOaeTCA PeaKTHBHOe Pa3MHORKeHHe PeTHKYJIO-9H]O- 
TeJIMAJIbHBIX KJIETOK'C OOpa3s0BaHHeM THIraHTCKHX MHOPOAJePHbIX KJIETOUHDIX 
(opM, NpelcTaBsAOMIHX COOOH CHMMMIaCTbI C HEKOHTYpHpyeMoH OOOOUKOH WH- 
TOMMa3MoOH, OOpasyrolllei MHOrouHCcJeHHbIe BbIPOcTH!. MHoxwKecTBO Aep B 9TOM 
clerka 6a30usIbHOH WHTOMMAsMe COOpaHo B KYy4KH. Spa CcBeTVIbIe, MY3bIPbKO- 
BujHbIe. AMHTOTH¥eCKOe JleseHHe Aflep co3aeT BievaTMeHHe MHOFOOMacTHOrO 
orpomuHoro sjipa (pue. 1). 

VismeHeHua, mpereprepaemple Cele3eHKOH 2XMBOTHBIX ClaOoro THMa HeEpBHOli 
CMCTeMbI, TAK#Ke B OCHOBHOM MO2KHO OXapaKTepH30BaTb Kak PHMepmacTuyeckue. 
OmHako y 9THX 2KMBOTHBIX FHMepia3sHA B PABHOM Mepe 3aXBaTbIBaeT KaK JIMM- 
daTHueckuii allmapaT, Tak M MyJbily cewesenku. TPunepnasua comimKys0B 
COMpOBOKaeTcA OOPas0BaHHeM CBETJIIX «ILCEHTPOB Pa3MHOXKeHUA». B nyvpne 
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2%Ke MOABAACTCA MHOFO KPYMHbIX OKPYFIbIX KJI€TOK, B WHTOMIa3Me KOTOPbIX 06- 
Hapy2KHBaeTCA TEMOCHepHH, IPUTPOUMTHI, JMMCOMMTHI M YaACTHIUBI HX pacnasla. 
TiuddbepeHunpoBKa Ppa3MHO*KAalollerocA PeTHKYIO-9HAOTEIMA CTOb 3HAYMTEJIb- 
Ha, UTO IIPOMCXOANT pasBUTHe B MyJibMme OYarOB MHIIOMAHOM TKaHH. B TaKHXx 
MeCTaX B IlyJiblie OOHAPYKUBAIOTCA THIMMYHbIC MHIIOOACTHI H 903MHOMHIbHbIe 
MH3JIOWHTEI (puc. 2). 

Jlumcatuyeckue y3JIbl HECKOJIbKO YBeJIHYeHbI 3a CUT OTEKA, XOTA UMCJIO JIMM- 
cbaTuuecKHX 9JICEMeHTOB YMeHbINeHO, Tak KaK HaJIMWO anasHA JMMaTH4eCKUX 
(OJIHKYJIOB H CHHYKeEHHE KOJIMYeCTBA JIMMPOLWLMTOB B HHX (Mpolecc BbIMbIBaHH A). 
LleHTpbI pa3MHOX*KEHHA PACUIMPeHbI, HO «IyCTbI»; cpeqH JHMoONacTOB pacnova- 
raeTcs OoO/IbuIOe KOJIMYeCTBO KPYMHbIX MaKpodaros, COJepxKallux B WMTOMMAa3sMe 
XPOMATHHOBbIle TVIbIOKH. B MAKOTHbIX WWHYpaXx MpOWCXOAUT 3aMeHa JIMMdaTuYe- 
CKHX KJIeTOK KJleTKaMH THCTHOWMTapHoro pada. BUAHBI pasJIMUHble Mepexo{Hple 
(PopMbI OT JIMMCOLHTOB H THCTHOMMTOB No AuddepeHUMpOBaHHbIX MlasmMaTHye- 
CKHUX KJe€TOK H MpOyKTOB rHasMHO3a MoceqHAX — Tele, Pyccens. 

TuctTovioruyeckoe HCCJiefoBaHHe TOJIOBHOrO, MpoO/IroBaTOorO HW CMMHHOTO 
MoO3ra %KHBOTHBIX Pa3HbIX THIIOB HEPpBHOH CHCTeMbI IPH AH3eHTepHHHOH HHTOKCH- 
KallHH MOKa3bIBaeT, YTO HanOoJlee pacipocTpaHeHHble MOpaxkKeHHA, 3aXBaTbIBAa- 
rollwe Kopy (area praecentralis), rumoTamamMuyeckyl0 OO61aCTb HU Apa Mposou- 
roBaToro Mosra, HaOOLalOTCA y %KHBOTHBIX CHJIbHOrO ypaBHOBellleHHOrO THA 
HepBHOH cucTeMbl. Han6oupimei riyOuHbl HW CHJIbl THApomMyeckwe H3MeHe- 
HHA JOCTHraOT B NpOOJITOBaTOM MoOsre, Tle OCOOCHHO CHJIbHO OKAa3bIBaIOTCA 
MOpaxKeHHBIMH Apa PeTHKYJIAPHOH CopMallHH. Secb MOXKHO BUAeTh pasJIMGHbIe 
CTaHH BaKYOJIM3allHH HeEPpBHbIX KJIeTOK — OT «IIe€HHCTbIX» KJeTOK JO rpomas- 
HbIX MHOXKECTBEHHbIX BaKYOJIb Tesla H OTPOCTKOB (puce. 3 u 4). U3meHeHua HepB- 
HbIX KJI€CTOK CIMMHHOPO MO3IPa He3HAa4HTeJIbHbI H XAPAaKTePH3YIOTCA PIaBHbIM OOpa- 
30M HEKOTOPbIM CMOPULMBaHHeM Tela KJICTKH. 

Te 2Ke Cable O6/1aCTH KOPbI, IpOMexKyTOUHOFO MO3ra MopaxKaloTcsA HW y %KH- 
BOTHbIX BO3OYJHMOFO THIIa HeEPpBHOH CHCTeMbI, OJHAKO CTeMeHb 3TOFO Topaxe- 
HHA Y HAX 3Ha4HTeJIHbO Cula6ee. B spax mposouroBaToro Mosra H MOCTa HapsAy 
¢ MOpaxKeHHeM KJIeTOK peTHKyJAPHOK CopMallHu, XapakTepH3yIOULMMCA, riaB- 
HbIM OOpa30M, CMOPUHBaHHeM H FHMepXPOMHOCTbIO KJICTOUHBIX TeJI, OTMeUaeTCA 
3HAYHTeIbHaA BakyOJIH3allHA (WopcabHoe apo nucleus n. VIII wu nucleus 
Deiters). 

Y Kppic cyla6oro THIa HEpBHOH CHCTeMbl H3MCHEHHH HEPBHBIX KJICTOK KOPbI He 
oTmeyaiocb. Hu B OJ HOM CJly4ae B CyOTaaMHyecKOH OG6aCTH He OblIO H BaKyo- 
JIM3HpOBaHHbIX KJIeTOK. I]peHMyuecTBeHHOH :popMoH MopayKeHHA KJeTOK 9TOH 
OO/1aCTH ABJIAETCA CMOPUIMBaHHe HM OOpasoBaHHe THMePXPOMHbIX KJIETOUHBIX Te. 
OjlHakoO H3MeHEHHA B Apax MpoAOPoBaTOrO MO3ra OUeHb 3HAYHTeJIbHbI. Bo Bcex 
CJlyuaAX HMeJIOCb MHOXKECTBEHHOE MOParKeHHe MYJIBTHMOJAPHBIX KJe€TOK (Cpe3bl 
IIpPHXOAATCA HA YPOBeCHb MOTOPHOTO Apa TpOMHHYHOTO HepBa), KOTOPble MOJ- 
BepraioTca rHApomuyeckomy NepeporxkJeHu0. 

AnaJu3 pe3yJIbTaTOB FHCTOJOPMYeCKOrO HCCIeEOBaHHA MOKAa3bIBaeT, UTO HaH- 
OoJlbuiee YHCO OTeOB MO3ra NopaxkKeHO y KpbIC ypaBHOBellleHHOrO Tuma, 
IIpOMe*KYTOUHOe MOORKeHHE 3AHHMAIOT KPbICbI BOSOYAUMOFO THA. OTHOCHTEeJb- 
HO MeHee MOpaxXeHHbIMH OKA3bIBalOTCA KPbICbl Ca6oro THNa. OAHAKO CTeNeHb 
BbIPaKCHHOCTH PHAPOMMYeECKOPO Mepepo*KJeEHHA HeEPBHbIX KJIeTOK B Mpoouro- 
BaTOM MOSre y BC€X }KHBOTHBIX ABJIACTCA IPH 9TOM MpPpHMepHO OAMHAKOBOH. 

ConocTaBJieHHe H3MeHeHHH, BbIABJICHHbIX pH PHCTOJIOTHYeCKOM HccsIeLoBa- 
HHH, MO3BOJIAeT POBOPHTb O pasJIMYHH MOp@ovJlorH4eCKHX KaPTHH JM3eHTepHuHOK 
WMHTOKCHKAaIMH y 2XKUBOTHBIX Pa3HbIX THNOB HEPBHOHM CHCTeMbI, OCOOeHHO OTHeTJIN- 
BO IIPOABIAIOMLeHCA pH paccMoTpeHuu opraHoB POC. Mopdo.sioruyeckue H3Me- 
HeHUA Y KPbIC CHJIbHOrO ypaBHOBelWIeHHOrO THNa HEPBHOM CHCTeMbI MOryT ObITb 
OXapaKTePpH30BaHbl TEPMHHOM «OCTPaH HHTOKCHKALMA; XHBOTHbIC BOSOYAUMOTO 
THIa 3aHHMaJIM IIpOMerxKYyTOUHOeY NOOKeHHe, elle Oovlee BAVIOe «KXPOHHYeCKOe» 
TeyeHHe MpwoOpetaia MHTOKCHKAaUMA y XKHBOTHBIX Cla6oro Tuna. BedyuluMu 
AJIA YXUBOTHBIX CHJIbHOTO YpaBHOBeLIeHHOrO THMa HeEPBHOH CHCTeMbI ABJIAIOTCA 
KPOBOH3JIMAHHA B Cele3eHKe HM JIMMCaTHYeCKUX y3vlaX HM Mopaxkenue neveHH. 
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Puc. 1. Turaurckue MuHorosyepHble peru- Puc..2. Ouar MH9M0HAHOrO KpOBOTBOpeHHA B My Jb- 


KYJIO-SHJOTEIMAIbHBIe KJIeETKH B KpacHoln me CeJle3CHKH. DO3HHOPHAbHbIE MHIIOUNTE.K ppica 
ype ceesenku. IIpamoe jeaenue azep Ne 39. Cna6ni Tun HepBHo cuctembl.OKpacka 
B PHraHTCKOH MHOroOAepHoH KeTKe. Kppica PeMATOKCHJIHH-303HHOM, OK. 6, 06. 99x 


Ne 65. Cusbubit Bos6y2HMbIH THM Hep BHOH 
cHcTembl. Okpacka reMaTOKCHJIMH-303HHOM. 
Ox. 6, 06. 95x 


EEL Set geo mye 
fe : RSE r srt ¥ sna 
; gr es” * 


(uc. 3. CMopuluBaHHe HM MeHHCTOCTh HepBHbIX Puc. 4. Puqponuyeckne Hu3MeHeHHA (BaxyonH3a- 


merok. Kppica Ne 55. Cuabupl ypaBHosellan- IMA) HEPBHbIX KeTOK HM HX OTpocT<oB. Kpbica 
ul THN HepBHO cucTembl. Okpacka mo MeTogy Ne 50. CuabHbli ypaBHosellanHuli Tan HepBHod 
Huccena. Ox. 6, 06. 95x cucTeMbl. Oxpacka mo metogy Huccas. Ox. 6, 

06. 50x 


AH, 1, 187, Ne 2, Ckopozymona 


XapakTepHoit OCcOOeHHOCThIO W3MeHeEHHH, HaOIOLaeMbIX y 2KMBOTHBIX BO36y- 
AMMOrO THIIa, OblIO HaIM4YNe HHPeKUMOHHON runepniasun cenesenKu u Auddbe- 
PeHIMPOBKa PCaKTHBHO Pa3MHOKAaloUleroca PeTHKYO-9HAOTeEMMA B MHOFossep- 
Hble CHMIJIACTHI. 

Takum 06pa30M, MpecTaBJleHHble MaTepHaJIbI CBUETEILCTBYIOT O TOM, UTO 
pasimune B MopdosoruvyecKHX KapTHHaX NopaxKeHHii BHYTPeHHUX OpraHoB U 
HeEPBHOM CHCTeMbl Y XKHBOTHBIX Pa3HbIX THIIOB BBICIIeH HEPBHOH MeATebHOCTH 
3aBUCHT B H3BeCTHOM CTeMeHH OT CMelM@uyeCKOH AA MpescTaBuTeseH KaxKLOrO 
THMa POpMbl pearupoBaHNA Ha OAHOTHMHDI pa3sipaxutTetb. B stom pasiMunH 
Mbl BHM OHH H3 KOHKPeTHBIX IIPHMePOB BKJIIOUCHHA pa3HbIX KOMMeHCAaTOp- 
HbIX M€XaHU3MOB Y 2KMBOTHBIX — HOCHTeJei YepT TOrO HJIM MHOPO THMa HepBHOH 
CHCTeMbI B IIpolecce pasBHTHA 3a00eBaHHA, XOTA KOHEUHbI pesyJIbTAaT MaTOJIO- 
rHYeCKOrO Mpollecca HW OKAa3bIBaeTCA UACTO OJMHAKOBBbIM JIA BCeX XKMBOTHBIX, He 
3aBHCHMO OT THNOJOrHyYecKHX OCOOeHHOCTeH HX HEPBHOM CHCTeMHBI. 


MucTuTyT HOpMaJIbHOM MH NaTOJorMyecKol cbusHoNOrHH Tlocrynusio 
AxkajlemHu MequUHHCKHX HaykK CCCP 21 1X 1960 
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Jlokrnagnn Akanemun wayk CUGP 
1961. Tom 137, Ne 2 


PH3SHOJIOTH A 


B. JI. WATYPOB 


PEAKUUA COCYOB CKEJIETHOHW MYCKYJIATYPbI H TOHKOrO 
KMWEYHHKA TPH PA3JPAXKEHHHM MIPECCOPHOFO OTEJIA 
BYJIBBAPHOrO BASOMOTOPHOrFO WEHTPA 


(ITpedcmaeaeno axademuxom B. H. Yeprueoeckum 22 1X 1960) 


B mpefbiqyiem ucceqopanuu (+) Oblio MoKa3aHO, 4YTO TOpMosHaA (a3a 
pedbslekcoB COCyJOB CKeJIETHIX MBI, paSBUBaIOllaAcA Mp 9JIEKTPHYeCKOM 'pas- 
jpaxkeHuu adbepeHTHBIX BOJIOKOH COMATHYeCKHX HepBos (”,°) H HHTepolento- 
pos (4), o6ycnoBeHa CTpyKTypaMu MpeccopHoro oTsesa OysbOapHOrO Ba3sOMoO- 
TopHoro weHTpa (BML). 

B nHactosimei pa6oTe STO moiowKeHve 6bIIO0 NOABeprHyTO MpoBepkKe MyTeM 
COMOCTaBJIEHHA PeaKUHH CocyOB 3afHelH KOHeYHOCTH HM TOHKOFO KHIMeuHNKA, 
BOSHHKAIOWUX IPH pasqpaxKeHHu OTAebHbIX yuacTKoB BMII. 

MetToguka. Y kollek, HapPKOTH3MpOBaHHbIX ypeTaHoM (1 r/Kr) u xuo- 
paso3o# (0,03 r/kr) napanebHO perHcTpupoBaJIM peakILHH COCyOB JeBOH 3al- 
Heli KOH€EYHOCTH HM TOHKOFO KHIVeUHHKA, HCHOb3yA MeTOAUKy pesHcTorpadun. 

Cocyfbl KOHEYHOCTH HM TOHKOFO KHIMeyYHHKA Tepdy3Hpowaiu coOcTBeHHOH 
KPOBb1O X2KHBOTHOTO IIpH MOMoMH Hacoca (°), MOMepxKuBaIOllero MHHYTHBIM pac- 
XO]. KPOBH. Ha NOCTOAHHOM ypoBHe. B 3ToM Culydae JaBJeHHe, pa3sBuBarolleeca, 
HallpHMep, B OepeHHOH apTepHu; onpeeiseTcA OObeEMOM HarHeTaeMOH KPOBU 
HW THApaBsM4eCKHM COMPOTHBJIeEHHeEM COCYJOB KOHeYHOCTH. Cy2KeHHe HJIM pac- 
WIMpeHve COCYIOB IpHBOAMT COOTBETCTBEHHO K MOBBbIIMeHHIO HH MOHHKeHHIO 
mepdy3HoHHOrO JaBieHua. M3meHeHHe ypoBHA MocseqHero OTpaxKaeT HalpaB- 
JieHve WM CTeMeHb H3MCHEHHH COMpOTHBJeHHA cocyJoB. CBepTHIBaHHe KpOBH 
IIpeloTBpallasiH BHYTPHBeHHBIM BBeseHHeM 7,0—10 mr renapuua. Aptepuanp- 
Hoe JlaBJleHHe perHCTPHPOBaJIM PTYTHbIM MAHOMETPOM H3 COHHOHM apTepHH, AbIxa- 
HHe — Yepe3 TpaxeaJIbHy!O KaHtOI0 Kancyson Mapes. 

Pa3ypaxkenve CTpykTyp Oysb6apHoro BMI ocyulecTBIAH MOHONOIAPHbIM 
CTaJIbHbIM MHKPO3IeKTpoJoM (AHaMeTp ocTtpuaA 5—7 pw), OpHeHTHpOBaBIINMCA 
cTepeoTakcH4¥ecKuM lIpHOopom Xopeu — Knapxa. Mngucddhepentupili seKTpoy 
YKPpelJIAJICA Ha MbILMLax We %XHBOTHOrO. 

IlpoqouroBaTbii MO3r OOHAaxKaH C BeHTPaJIbHOH CTOPOHbI, BCKPbIBad JIA 
9TOrO MOJIOCTh Yepela MyTeM yaJleHHA YaCTH OCHOBHOH KocTH. TouoBy xKUBOT- 
HOrO (PHKCHPpOBaIH B CTepeoTaKCH¥ecKOM MpHOope BeHTpaIbHOH CTOPOHON 
KBepXy TaKHM OOpa30M, UTOObI WeHTPbI YUIHbIX OTBEPCTHH H HWOKHHe Kpasa ra3- 
HbIX OPOHT pacnouarasHCb B TOPH3OHTAIbHOM MIOCKOCTH, NepneHIMKyJApHOH 
K OCH 3uleKTpoga. OTnpaBHOH TOUKOM AIA OPHEHTHPOBKH MHKPOdeKTpOLa BO 
BCeX OMbITAX CJIYKUJIO CleMoe OTBEPCTHe, pacMosoxwKeHHoe MO cpelHelt HHHH 
Ha rpaHulle MocTa HW MpososropaToro Mosra. 

Pasylpaxkenne mpeccopHoro oTyesa BMI B Oombieli YacTH OMbITOB [ocyilecT- 
BJIAJIOCb OT TeHepaTOpa NPAMOYFOJIbHBIX HMIMysIbcoB. B pase ONbITOB AIA pas-— 
A\paxkeHHA TIpHMeHAJICA TMepeMeHHbIH TOK uacToToH 50 rept. 

Bcero mposeyeHo 22 ompita. 

PesymbTaTb. Pasqpakenve poctpambHOol uvacTH mposomroBatoro 
MO3ra B OO1aCTH Me{HaIbHOH PETHKYIAPHOH POPMALHH BbISHIBANIO B HALIMX OMbI- 
TaX NOBbIMeHHe apTepHabHoro JaBeHua (puce. 1), To NoATBepxAaeT xoporo 
H3BeCTHbIe JAHHbIe MpeMWecTBYIOWMX UccesoBanuH (°°). Kak caeqyeT u3 pe- 
3ucTorpamM (puc. 1—3), sTa runepTeH3HBHaA peaKUMA pa3sBHBaeTCA OAHOBpe- 
MEHHO C CyKeHHeM COCyOB TOHKOFO KHIMe€YHHKAa HM CKeJIETHbIX MBIIIIIL. 
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OTHOCHTeJIbHaA CTeMeHb CyKeCHHA COCYAOB TOHKOFO KHINeuHNKa HM 3alHeli 
KOHCYHOCTH 3aBHCHT KaK OT MOJIOMKECHHA MUKPOIMEKTPOA, T. €. OT NOKANM3allHH 
pasiparxkaeMOn «TOUKH», TaK M OT MapaMeTpoB pa3fparKalollux MMIMyJIbCOB. 
Tak, pu Mouvox*KeHuM SeKTposa Ha rryOuHe 2,25 u 2,5 mm (puc. 16, @) or BeHT- 
PasbHOH MOBePXHOCTH, B OOMACTH CJleMoro OTBEPCTHA, CTeMeHb Cy2KeHUA Cocy- 
JOB OOONX HCCJeAOBAHHBIX OpraHos Oplia IIpHMepHO OJHOH HM TOH xe. IIpu pas- 
ApaxkeHuW «TOUKH», PacnosOx*KeHHOH Ha ryOuHe 3,5 MM, KayJaIbHee ypoBHa 
cjlemoro oTBepcTHa Ha 0,8 MM H ByleBO OT CpefHei MHuK Ha 0,5 mm (puc. 2 6), 
COMPOTHBJeHHe COCyOB KHIeYHHKa yBeMYNBaOCh Ha 140%, a cocyfoB Ko- 
HeyHOcTH — Ha 38%. IIpu pasypaxenun «ToUKH, pacnosoxKeHHOH Ha ryOuHe 
2 MM, HWKe ypOBHA Culenoro 
oTBpepctux Ha%0,8 MM H 
BIpaBO OT CpefHeli AHHHK gg 3 o a é a 
Ha 1,8 mM (puc. 2 @) conpo- 
THUBJI€EHHe COCyJOB TOHKOTO i 
KMUICYHHKa BO3spocli0 Ha W 
70%, a cOocyOB KOHeudHO- 


CTH TOJbKO Ha 7%. ig 
O jocTaTouHO BbICOKOH 2 
HU3OHPaTeMbHOCTH pasmpaxe- gg 
HHA B HalIMX OMbITaX CBH- 
JleTebCTByIOT 3anucu, mpu- ™ 


16) 


BefleHHble Ha puHc. 22, 0. @ 
Pa3paxeHve «TOUKH», pac- 
MOJIOMeHHOH Ha TwyOuHE 


3 MM OT BeHTpaJIbHOH 10- ratte 


BePXHOCTH HPOMOJITOBATOTO 46 Mey4mcek 36 Meu4meeh |\96 2u4mcek, 80 Meu 2uceh 
MO3ra, Ha ypOBHe CJlenmoro ie ea 
dO Ce 


OTBepCTHA, BJIEBO OT Cpell- 

Hel JIMHHM Ha | MM, He Co- 
MpOBORwAAIOCB = 3aMeCTHBIMH Puc. |. Peaxwun cocyzoB TOHKOrO KHUeyHHKa H KOHeU- 
peakUMAMH apTepHaJIbHOrO HOCTH Mp pas_paxkenun mpeccopHoro oTfZeNa BMI] B 06- 
aBAeHHA COCyIOB TOHKOTO JlacTH Culemoro oTBepcTud, CBepxy BHH3: mepdy3sHoHHoe 
WaBsleHHe COCYOB JIeBOH 3a{Hel KOHeEYHOCTH, Nepdy3HOoH- 
KHMIedHHKa HM KOHEYHOCTH. Hoe papnenne cocyfOB TOHKOrO KHIleuHHKa, apTepHaJb- 
Pa3qpaxkenne Ke «TOUKH», Hoe WaBeHHe, JbIXaHHe, OTMeTKA pa3sqpaxKeHHA H OTMeTKA 
pacnovoxKeHHoli Ha 500 = BpeMeHH. a— o6u1acTb culenoro OTBepcTHA, Ha rviyCuHe (h). 
lopcambHee OT ykKa3aHHOii 2 MM OT BeHTpaJIbHOH MOBepXHOCTH MpofosroBaToro MO3- 

’ 


ra; 6—Tam xe, h = 2,25 mm, 6—Tam x#xe, A = 2,5 mM; 
BBISBaIO SHAYHTCIBHBI€ Pe- 2 _—snepo or cpequei muHuH Ha 1 MM, Ha ypoBHe cle- 
aKUHH cocyOB OOONX opra- moro oTBepctus, h = 3 mm; 0 — Tam xe, h = 3,5 mm 
‘HOB H apTepHabHOrO JaB- 
JIeHvA. 

Hapsyy c STHMM KOJIMUeCTBEHHbIMH OTJIMYHAMH peaKIHH COCyOB KHINedHH- 
Ka H KOHEYHOCTH, BOSHHKAIOMINe Ip pasqpaxkKeHHH POCTPaJIbHO-MeHaJIbHbIX 
yuaCTKOB PeTHKYJAPHOM ChopMallMu, OTMMUAaIOTCA MH KayecTBeHHO. Kak BHHO: 
u3 puc. 1a, 6, 0 u 2 6, 6, pasqpaxkeHHe yKa3aHHOH OOaCTH peTHKyJApHOH 
@opMallMH MpHBOAMT K Pa3BHTHIO MOCJIeLOBaTebHOrO TOPMOXKeHHA «TOHYCa» 
‘COCYJIOB CKEJICTHIX MBIIIIL: BCJIe, 3a HAYAJIbHbIM Cy2KeHHeM COCYJOB pasBUBaeTCA 
WX pacwiupenue. Cocyab TOHKOrO KHUIeuHHKa (Te %Ke PHCyHKH) pearupyloT 
TOJIbKO Cy?KeHHeM,. 

Kak yxKe ObluIO OTMeYeHO, TOUHO TaKoe 2Ke Pa3zIMYHe Me*KAy peakIHAMH Co- 
CyJOB TOHKOPO KHINeYHUKAa HW CKEJIETHBIX MBI, HaOOMaeTCA MPH CaMbIX pa3HO- 
OOpasHbIX ped*IeKTOPHEIX pa3sqpaxKeHvsAx. 

- OnpitaM c 93/IeKTpHueCKHM pa3{paxKeHHeM CTPpyKTyp WeHTPaJIbHOH HepBHOit 
‘CHCTeMBI MIPHCyL ONpeeeHHbIi HeOCTATOK, CBA3AHHbIM C TEM, YTO 3JIEKTPH- 

CKHM TOK MOKET pa3slpaxkaTb KaK HePBHble BOJIOKHA, TaK HM HEPBHble KJICTKH. 
‘OfHAaKO IA OCHOBHOM 3aauH MpeANpHHATOFO HCCIeOBaHHA YKa3aHHblli HeO- 
\CTATOK He HMeeT IIPHHIUMMMaIbHOrO 3HaueHHA. JleHCTBHTebHO, He3aBHCHMO OT 
‘Toro, pasapaxKanucb JM B HALIMX OMbITaX KJIEeTKH BaSOMOTOPHOrO WeHTpa, acp- 
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60 cek. 


| 


PepeHTHbIe BOJIOKHA WIM BOJIOKHA, MLyulMe OT cynpa6ybOapHbIX CTpyKTyp,— 
9TH OMIT! MOKA3bIBaIOT, 4TO aKTHBALLMA MpeccopHow uactH BMI] AocratouHa 
JWIA pasBUTHA AByxcpasHOu PeaKIMH COCYOB CKeJICTHbIX MbILLIII. 
[loc1eqoBaTesbHOe TOPMOx*KeHHe, HacTyMaloulee pH peIeKTOPHIX pa3zqpa- 
7KCHHAX, HE H3MCHACTCA NOCJe LewepeOpaluu, HO, BMecTe C TEM, H He BOSHHKAaCT 
pH pa3kpaxKeHuM HHCXOMAULMX Ba3OMOTOPHbIX MyTei CHMHHOTO Mosra (?). 
CileOBaTeJIbHO, OHO MO*KET OGYCJOBJIMBATbCA TOJIbKO IpekpallleHHeM «TOHH- 
yecKOli MAMILyJIbCallMM», Texepupyemoit B npeccopHom oTfeie BMI. M3 npuse- 
J@HHbIX OMbITOB CJleAyeT, YTO aHaOrM4HbI sppekT BOSHUKACT HE TOJIbKO TIPU 
pePJleKTOPHOM, HO HM TIpH TIpaAMOM pa3fpaxkeHHun MpeccopHoro oTevla BML. 
V3 9Toro, B CBOIO O4e- 
peb, BbITeKaeT, 4TO B 
JlaHHOM OTJeJIe HMelOTCA 
KaKHe-TO 3JICMCHTHI, CIO- 
COGHbIe TOPMO3HTb «TOHH- 
yeCKyIO =‘ HMIyJIbCallH10» 
HeEKOTOPOH 4acTH ero KuJIe- 
TOK, CBA3AHHBIX C COCy- 
jlaMH CKeJleTHOM MYCKy- 
Jiatypbl. KocBeHHbIM MO0J- 
TBep2K]e@HHeM 9TOTO MO- 
¥ ryT CJlYKUTb pellMMpok- 
HbI€e W3MeCHeCHHA COrpo- 
aa THBJIGHHA COCYOB TOHKO- 
rO KHUJ€4HHKa H KOHEYHO- 
“ rt CTH, HaOsoJaBuiveca B 
72u 2mceh, \66 Tey 2mcen60 Deu 2ucer HEKOTOPOK] UaCTH HallIMx 


OIIbITOB. 


Pa3apaxkenve OJHOH U 
TOH 2Ke «TOUKH» B IIpec- 


ok “s ener CocyHOB TOHKOrO -KHIWeuHuKa H 3aqHeli COPHOM OTJeJIe BMLI spt- 
KOHeYHOCTH II a3jlp axKeHHH 
Tlopay0K hee the ee. 4TO Ha jae, tee log Bion SMEAR PASTAD ERS aq 
ue 1HHHH Ha 0,5 MM, KayqabHee yposua crenoro orpepcran CYAOB CKeJICTHbIX MbILIIL 
na 0,8 MM, h = 2m; 6 — Tam xe, h = 3,5 mM; @—snpapo H CyKeHHe COCyJOB KH- 
a aa pees taal cae CHa cilenoro orBepcTHA eYHHKA (pc. 2, 2, 0). 
1,2 MM, Ha ypoBHe culenioro Orbepennia yh 6 ass fa ms GysKeuue ;BHCERR ATES 
(noBTopHoe pasipaxenne); e — Beso or cpequeli nunnn na COCYAOB = OKAa3bIBAJIOCD, 
1,3 MM, HM%Ke YpOBHA CJlenoro orsepcTHa Ha 2,7 mm, WO-BHAMMOMY, TeMO/\HHa- 
h = 2,5 mM MHYeCKH mpeo61ajaro- 
IHM, TaK KaK AapTepHaJIb- 
Hoe AaBJeHHe B STHX CJIYYaAAX MOBbIMNAIOCh, HECMOTPA Ha paciinpeHnne cocyOB 
KOHeYHOCTeH. 

Mbt cnelvaJibHo NOAYEPKHABdAeM 3TO OOCTOATEJIbCTBO, TAK KAK OHO CBHJeCTeJIb- 
CTByeT O BeCbMa CJIOMKHOK CTpyKType Tak Ha3blIBaeMOTO IipeCCOpHoro oTiea 
BMI. JlefictauteibHO, XOTA MO peaKUMH apTepHasIbHOrO flaBJIeHHA JaHHan 
«TOUKA» H MOKET ObITh OTHECeHA K «TIpeCCOpHOH», Ha CaMOM xe jlevie pa3sipake- 
HHe STOM TOUKH MOKET BbISbIBATh TOPMOxKeHMe YacTH HeipoHoB BMII, cBasan- 
HbIX C COCYaMH CKeJIeTHBIX MBI. HepapnouenHoctb «toueK» BMI B OTHoIIe- 
HMM UX BIMAHAA Ha COCYAbI OTJCIbHbIX OpraHOB NOAYepKHBaeTcA HM TeM OOCTOA- 
TeJIbBCTBOM, 4TO Pa3sflparkKeHve JaHHouw «TOUKH» IIPHBOAWT K HeOAMHAKOBbIM Kak | 
MO BeJIMUMHe, Tak HU HO XapakTepy peaKIMAM COCYOB STHX OpraHos. 

Mutepecuo OTMeTHTb, UTO B ABYX OMIbITAX HaO MO LaJIOCb paciivpenHe cocy- 
JOB 3a/\HeH KOHeYHOCTH NpH CTHMYJIAWHH «TOUCK», HeaddpeKTHBHbIX B OTHOLIEe- 
HHH COCyOB TOHKOFO KHIMeYHHKa HM apTepHaIbHOrO AaBseHuA (puc. 2 e). 

Pasypaxenve yuactkop BMI, pacnosioxKeHHbIX B KayJaJIbHOH 4aCTH Tpo- 
JOJTOBATOrO MO3ra, MPHBOJMT K pe3yJIbTaTaM, OTJIMUAIOWLMMCHA OF yrxKe OIMCaH- 
HbIX BbIlWe (pHc. 3). 

Cyaa mo peakunam (puc. 3 J, //) aprepHambHoro jaBJIeHHA, BOSHMKaIOULUM 
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46 5024, 


IPH pa3[paxKeHHH HEKOTOPEIX «TOYeK» Ha rlyOHHe OKOJIO | MM OT BeHTpabHOii 
MOBePXHOCTH MpofosroBaToro Mosra (T. €. TOTYAC We MOA MMpaMHAHEIM TPaKTOM), 
STY OOACTb TAKXKE MOXKHO OblWIO ObI OTHECTH K mpeccopHomy otyerty BMI. O2- 
HaKO pa3j[paKeHve yKa3aHHbIX «TOUEK» HE IIPHBOAUT K BOSHUKHOBeHHIO M0CVIeL0- 
BaTeJIbHOrO TOPMOXKeHHA B PeaKIMAX COCYJOB CKeeTHBIX Mp (puc. 3 I, JJ). 
ITO OOCTOATEbCTBO HAMOMHHACT PeaKIHH, KOTOPEIe ObIVIM NOYYeHbI HAMM TIP 
pasqpaxkeHHH HUCXOMAMIMX Ba3OMOTOPHEIX MyTeit cnuHHOro mosra. MoxKuHo 
MloaraTb, YTO H B STOM CJly4yae paspaxkenHto NosBepraHcb HUCXOAANLNe Ba3z0- 
MoTopHble NyTH. Bo BcHKoM CJly4ae, 9TO HAOOZeHHe NosuepKUBAeT, UTO OTBET- 
‘CTBEHHBIM 3a MOCENOBaTeILHOe TOPMOXeHNe peakUHil CocyOB CKeNeTHOH Myc- 
KyJlaTypbl ABJIAeTCA mpec- 
copHbli oTget BMI. uau, #0, 7 Zl Lu TY 4 Mas 
TOUHEe, CFO YACTb, PacMO0- pw 
2KeHHaA B POCTPO-MeMa/b- 
HOM OTIele peTHKyJApHOH 
qpopMallun. 200 
O6Hapy2KeHHble Ba30KOH- 9 

CTPHKTOPHBIe “TOUKMY TOL jf 
TIMpaMHXHbIM TpaKTOM He- 
mlocpeqcTBeHHO lpHvierarorT 
K lempeccopHomy oTyemry £60 
BMI. JlanbHeimee norpy- yy 
2KeHHe JJICKTPOLa MpHBOLUT 
K TOCTeneHHOH CMeHe 3Haka & | \ 
peakunH. Ha ~~ ray6uHe 
1,75—5 MM OT BeHTPalIb- ~W6M%ey 2mcek. 86 Deu émceh 

HOH IWoOBepxXHOCTH pa3ypa- eek Docek 
?KeHHe BbI3bIBaeT KJaccH4e- . 

ckue fenpeccopupie sdiek- pyc, 3. Peaxuuu cocysoB TOHKOrO KHUIedHHKa H KoHeU- 
TbI, KOTOPble, KaK MOKA3bIBa- HocTH npH pa3s~paxkenHu JenpeccopHoro orgzeta BMIL u 
}OT Ppe3sHCTOrpaMMBbI, CBA3a- NpHJlewKallux K STOMY OTC y CTPYyKTYyp. TopsaxoK 3anHcH 
HbI Cc pacuiMpeHhem cocyoB TOT 2Ke, 4TO Ha PHC. ie ONEKTPOLbI mo CpeiHeH JIHHHH, 


. KayaIbHO OT YpOBHA Cwlenoro oTBepcTHaA Ha 9,4 MM, 
CKCJICTHBIX MbILMIIL HW TOHKOTO l—h=1ee, JI —h=—15 ayy UI —bh= 2 wm 


KumeyHHKa (puc. 3 JJ—V/). IV —h= 2,5 um; V—h= 3 mo; VJ —h = 3,5 um 
B otamave oT apidbekTos 
pa3paxkeHHa mpeccopHoro otmema BMI, HekoTopoe H3MeHeHHe I0/1IOKeHHA 
_ MHKposuleKTpowa HIM H3MeHeHHe MapaMeTpOB pa3parkKalouluxX MMITyJIbCoB 
_IIPHBOXHT K paBHOMepHOMY H3MeHeHHIO BeJIMYMHbI AMJIATATOPHbIX peaKILHi 
OOONX oOpraHoB. STO xopomio corjacyeTcaA c MaHHbIMH OGepxoIbuepa HM Ap. 
_(°,1°), CormacHO KOTOpbIM Tak Ha3bIBaeMbIii DempeccopHEli oTge BMIL npez- 
 CTABAeT WeHTPasbHOe 3BeEHO Ay CHHOKApOTHAHbIX MH aOpTaJI_HbIX petbeKco- 
TeHHBIX 30H. 
TlpopegeHuble OMbIThI IPpHBOAAT K BbIBOLY O CIOXKHOH CTPyKType MpeccopHo- 
ro oTgema BMI, rye Hapsay c 3leMeHTaMH, BbISbIBaIOLIMMM BO3OyxKJeHHe Mpe- 
_TaHIIMHapHbIX BA3OKOHCTPUKTOPHbIX HEHTPOHOB, HMeIOTCA H ApyrHe 3JIeMeHTHI, 
 CHOCOOHIe BbISbIBaATh TOPMO2KeHHe BA3OKOHCTPHKTOPHHIX HEHTPOHOB, CBASAHHbIX 
¢ cocynamu CKeeTHOM MyCKyJaTypbl. 


¢ HncTHTyT HOpMadbHO HM MaTONOrHuecKow (pusHONOrHH Tlocrynuso 
i AxkajylemHi MequIMHCKHX Hayk CCCP . 21 IX 1960 


LMTHPOBAHHAS JIATEPATYPA 


*Bo Jl ilatry pos, JAH, 186, Ne 2 (1960), 7B. M. Xawrun, B. J. Ma- 
Typos, Broan. oKcn. 6uon. un meg., 47, Ne 2,17 (1959). %B. M. XawrTun, B. JI. Ia- 
Typos, Biwu. 9kcn. 6non. v meg., 47, Ne 3,16 (1959). 4 B. JI. Watypos, Broa. oxen. 
Ovo u Men., 47, N29 (1959). © B. M. Xawrun, B. M. Taunuaxos, B. J. Wary- 
pos, Brom. sxcn. 6von. u men., 45, Ne 2, 117 (1958). ® R. S. Alexander, J. Neuro- 
physiol., my 20o> K1946). "? TM. N. Bach, Am. J. Physiol, U7, 417 (1952). 
IBS. C. Wang, S. W. Ranson, J. Comp. Neurol., 71, 457 (1939). ®R. Oberhol- 
iZer, Klin. Wochenschr., H. 9, 449 (1957). 2°P. Lindgren, B. Uvnis, Am. 
J. Physiol., 176, 68 (1954). 

f 483 


Jlonnann Akagemun nayk CCCP 
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IMBPHOJIOPHA 


A. JI. MAXY4EBA 


W3Y4EHHE C MOMOIWbIO MEYEHOM CEPbI POCTA WIEPCTU 
Y ATHAT B YTPOBHOM TNEPHOE HW NOCJIE POKTEHHS 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 18 X 1960) 


UccneloBaHis pocta WlepcTH B YTpOOHOM NepHvose NpOBOAATCA OObIGHO My- 
TCM H3BJIeEUeHHA MVIOLOB-H3 OpraHH3Ma MaTepH B Pa3Hble CpOKHM Mocsie Hayaa 
6epemenHocTH. IIpu Takom cnoco6e H3y4eHHe JHHAMHKH pocta WepcTH y OfHOrO 
WH TOrO 2Ke XKUBOTHOFO MpakTH¥eCKH HEBO3SMOXKHO. 

C MOMOLLbIO BBeEeHUA OBILAM BO BpeMA OepeMeHHOCTH PAA MeYeHBIX Cepyco- 
Jlep2Kallux CoeqHHeHHi HaM yflaloOcb MOKa3aTb, 4YTO Cepa ITHX COeAMHEHHM HCc- 
NOJIb3yeTCA LIA CHHTe3a KepaTHHa WlepcTH y mlofa M OOpasyer B opMupyronlem- 
CA CTepxKHe BOJIOCa MeTKY, COXPaHAIOMLyocA Tocue poses (1). Takum o6pa- 
30M TIpeACTaBJIAeTCA BOSMOXKHOCTh, He Hapyiliad OepeMeHHOCTH, HcceqoBaTb 
B YTPOOHOM MepHose HCNOML30BaHHe Pa3JIM4HbIX CepycosepxalllHx coesHHeHHi 
ia pocta mwepceTH. Hapszy c 3THM MpeMiowKeHHbI MeTO MO3BOJIAeT OIPeMe ATL 
CKOPOCTb pocTa BOJIOC y OAHOFO H TOrO 2*Ke MiOfa B pasIMYHble NepHOAL IMOpHo- 
HaJIbHOrO pa3BHTHA, a TAKKe HHAMBUAYaIbHbIe OCOOCHHOCTH POCTAa OTAeJbHBIX 
BOWIOC. 

I cepa onbiToB mpoBeseHa B 1956 r. Ha Tpex KYPAIOUHBIX OBMAX, Kak Laan 
H3 KOTOPbIX Noyuna 3a 7—10 AHeH Oo OKOTAa MeyeHbI Mo cepe Cysbcat, cyJb- 
(pH, HATPHA WIM MeTHOHHH (0 0,5 MCu). Y 3 ArHAT, POAMBUINXCA y 3THX OBeLL, 
IIpH paflWoaBTorpaduyeckoM HCCJieLOBaHHH WepcTH OblIo OOHapyKeHO OTIO*Ke- 
HHe MeyeHOH Cepbl, HaHOosIee HHTCHCHBHOe IPH aye MeTHOHHHA. 

II] cepHa onbitoB mpoBesena B 1957 r. Ha JByX POMAHOBCKHX OBIax. Osila 
Ne 1, okoTupmasca 19 V, nonyunna 25 III (3a 55 gzHel fo oKoTa) MeTHOHHH 
(0,5 m Cu), 7 IV (3a 42 gua) THamuH (1,0 m Cu), 16 V (3a 3 gua) cynbcduaHH 
(2,0 MCu). Uepes 19 Hef mocme okoTa eH ObIJI WaH MeTHOHHH (0,5 m Cu), uepes 
56 AHel cyspcat Oapua (1,0 mM Cu). B cayyae qaun MeTHOHHHA MeETKH Ha WlepcTH 
ObIIH JIMHHbIe HW IMVIOTHBIe, pH Jaye cybpu_NHa, THAaMMHA H CepHOKHCsIOro 
OapHaA KOpoTKHe U Cable. 

Ponusiiasca 19 V apka noayunna 2 VI (vepe3 14 aHet) cyapduaun (1,0 
MCu). IIpu ucceqoBaHH Mpoo WepcTH ATHEHKA, B3ATOM MOCe pox eHHA, B BO- 
Jlocax OblIO OOHAPYyKeHO MO OAHOM MeTKe YTPOOHOFO MpOvCXOweHHA OT CYJIb- 
(puANHA, LaHHOro OBLe 3a 3 AHA MO OKOTA. Ona HMea Taky1O Ke (opmy HU MIOT- 
HOCTb, Kak y MaTepH. Cue, OT THAMHHA, JaHHOro 3a 42 AHA WO OKOTA, y ATHeEHKA 
OOHaPyXKUBaJICA Ha HEKOTOPBIX BOJIOCAX HE MOJIHOCTbIO, TeM Gosee He O6pasoBa- 
J0Cb Clea OT BBeMeHHOFO elle paHee MeTHOHHHA UH, C/IeEMOBAaTeJIbHO, CTePp2xKHH | 
BOJIOC HayaH dopmMupoBaTEcaA OKOIO 7 IV, npHOmu38uTeMbHO 3a 42—40 yqHel 
No poxyjenua (puce. 1). 

Ha QuMHHOi WepcTH, B3ATOM B OKTAOpe c We ArHeHKa, INOMMMO yTpoOHOrO 
clea OblIO TPH MeTKH, OOPa30BaHHEIX MOCWe pox TeHHA: OHA KOPOTKAaA OT 
cybpuqMHa, JanHoro srHenky 2 VI, BTopas, oueHb NOTHAaA, yAMHeHHAaA, OT 
MeTHOHHHA, Tepellequiero ATHEHKY C MOJIOKOM OT MaTepH, HM TpeTbA, KOPOTKAaA 
H ca0aa — oT cyipcpata Gapua. B Ooulee KOpOTKOi WepcTH c GoKa OOHapy2KeHO 
MHOFO BOJIOC, He HMeIOWIMX HH yTPpOOHOM MeTKH, HH MepBol BHEyTPOOHON, T. e. 
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NOABMBINUXCA Hoce 2 VI. Sto cBA3aHO C TeM, UTO Y POMAHOBCKHX ATHAT Mocue 
POXKJeHHA MpOMCXOAMT CMeHa YepHOrO SMOPHOHAJIbHOrO WepcTHOrO MOKpPOBa 
Ha CepbIH, THIHUHbIM IA B3pOCJIbIX OBelL (”). 


Puc. 1. Bonocbt pomaHosckon spku. Pogusacs 19 V. Ipo6a ponoc 
B3aTa 20 VI. Cneq / — yTpo6nbi, of THaMHHA, JaHHOrO MaTepH 
7TI1V; cnex J] — yrpo6up, or cyibduyqHHa, AaHHOrO MaTepH 
16 V; cneq ///—BueyTpoOubiit, or cynbcduANHA, AawHOrO ATHEHKY 
2 VI; cneq IV — BHeyTpOOHbI, OT MeTHOHW4a, JaHHoro MaTepH 
‘7 VI, mepemequiero K ArHeHKy c MowoKoM. Bonocpr NeNe 1, 3, 4, 
6 — 6e3 Hauana culeqa, O6pasoBaiHcb nocae 7 IV, Bomocnr NeNe 2 
H 5 NOABHVINCb Nepe BBeAeCHHeEM THAMHHA 


Puc. 2. Bonocsl KapakyJbcKol sapKu. Pogusmacp:14 IV. Bonocst 
Baath 20 IV. Cneq J — yrpoOuiit, or NazS*°O4, MaHHOro MaTepH 
5 II]; cnex J/ — ytpoOupiit or MeTHOHHHA, JaHHoro maTepH 25 III; 
nex [1] — yTpoOubili or THOMOUeBHHEI, WaHHO MatepuH 6 IV; cnex 
JY — BueyTpooublli, oT Ay eg eae ee apke pH poxkeHuu 


Pogusuimeca 7 VI y opnpr Ne 2 OapaH4ynkKU-JBOHHM MOYYHAM NpH porx*se- 
nun: Ne 1 — Tuamun (1,0 m Cu), 27 VIII BaS*°O, (3,5 m Cu), 9 IX wactun (2,0 
MCu). Arnenox Ne 2 nowyuns mpy powkszenuu cyppugnn (1,0 m Cu), 27 VIII 
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MeTHOHHH (1,0 m Cu), 9 IX Na,S*° O, (2,0 mM Cu). Opna Ne 2 nozyania BO Bpem# 
gaktawun 17 VI tuamun (1,0 m Cu). 

IIpu aye ATHATaM THAaMHHA HM CysIb*uAMHA B MepBblii eHb KU3HH MeTKA 
B BOJIOCAaX PpaqMoaBTorpaduyeckH He OOHapyxKena (9kKcnosHuHA | Mec.). THamuH, 
J\aHHblii MaTepH, BbI3BaJI OOpasoBaHHe B WlepCTH y MaTepH HW y NOACOCHLIX ATHAT 
OJMHAKOBDIX C1aObIX KOPOTKHX CvieqoB. IIpu qaue arnenky Ne | cyapcata Gapua 
M WHcTHHAa, a srHeHKy Ne 2 metHouuHa U cypcata 27 VIII u 9 1X merxu o6pa- 
30BbIBaJIHCb OObINHBIM OOpa3om. 

II] cepusa onpitos Obiia mpoBeteHa B 1959 r. Ha AByX KapaKyJIbCKHX, JByX 
TOHKOPYHHbIX H OJHOH KYPAIOUHOH MaTKe. OTH OBIUbI NOWyyaH Mpenaparnl, 
cofepxKautne S*°, HecKOJIbKO pa3 Ha MPOTsKeHHH CyarHocTH. B wepcTH pouB- 
INHXCA APHAT OOHAPy2KeHO NO MBe WIM TPH MeTKH, B 3aBHCHMOCTH OT 4NCIa 103 
liperlapaToB C MeYeHOH CepOH, BBeJeCHHbIX Mocwe HaYaa MOABJICHHA BOJIOCAHOTO: 
nmoKpoBa (pHc, 2). 

MHTeHCHBHOCTb MepBOl MeTKH, OT CyJIb*aTa HATPHA, y BCeX ATHSAT Oplwia 3a- 
MeTHO HWKe, YM OT MCTHOHHHA, BBeJCHHOFO B MeHbIlel ose, WIM OT THOMOYe- 
BHHBI. [lo BH8yaJIbHOH OL€HKe MJIOTHOCTb MeTOK Ha BOWIOCaX y TWoOfa U y MaTepH 
OJMHAKOBA. 

Ileppas metka, oT 5 II], pacnonaranacb Ha caMoli Bepxyuike Bovioca. MHorga 
Hal HeH OOHAPyKUBAJICA KOPOTKHH KOHYHK, 3aMeTHbIN 10 CaOoH paqvoakTHB- 
HOCTH, BbISBaHHOH BKJIIOUCHHeM OCTATOUHBIX PalMOaKTHBHBIX MpOyKTOB Mexy- 
TOUHOTO OOMeHA OT MpeflecTBOBaBINHX BBeJeHHH oBwam S*°. Cyqa no AnHHe 
(oKoI0 1 MM) H HavaJIbHOH CKOpocTH pocta Bovloca (TAO. 1), MepBaxA MeTKa T10- 
ABIAIAaCh Yepe3 O—3 THA Nocwle BBeJeHHA MeYeHOH Cepbl, T. e. 3a 40—43 qua 
No powenus. AHnasorHu4Hble JaHHble H3BeCTHbI MO pe3yJIbTaTaM CepHaJIbHbIX 
BCKPbITHH OBell pa3HOrO CpOKa CYATHOCTH H H3MepeHHA WepcTH y MvIOL0B, H3- 
BJICUCHHBIX H3 MATKH (°), 


Ta6Oauna 1 


BpeMaA NOABMeHHA H CKOPOCTb pocTa SMOpHOHAabHOTO BOJIOCAHOTO MOKpOBa Y OBelL 
(uccleqOBaHHA C MpHMeHeHHeM MeueHOH Cepbt) 


2 ' = oO 1 
a © 5 =¢ BS 
= & S aad Z a oe 6 ri 2 
i = =O 3) = BES Ifo LA 
0 eA m = 7 8, fe} is Ooms |S AR 
ee a) = o | = & ono |Aa%sh 
% x ES |RRA os o Bee | ,asko BpemMa noxBseHua 
AruenoK 3 By RO 18 ot as = ao jn o Se Bosoca 
| | ST Be oat on to eeeeedeces 
Ey § | &8 [8858] SE | Bg | #66 jogsc 
< = Sma |anoo| Fo ES Boo |k¥oon 
A = Ro jOHRA] He Ho | Hee jack 
Kapakxyabpexan | 144 IV] 5 III —40 66 20 0,33 3a 43—40 uel Zo 
apKa 25 III | 20 IV | —20 45 42 0,38 pow qeHua 
6 IV 8 0—1 46 8 0,57 
14 1V 0 53 6 0,88 
Kapakyabcknit 5 III —40 60 20 | 0,80 | 3a 48-40 yuHeh fo 
OapaHuHK 44 IV | 25 IIt | 201V | —20 o— 64 20 0,32 pox jenua 
144 1V 0 4l 6 0,68 
Kypaloynprii 5 ILI ree 120 20 0,60 | 3a 34-89 guHeti zo 
OapaHyuK 5 IV | 25 I | 20 IV | =44 4] 2-4 80 412 0,67 pox enna 
6 1V +4 122 14 0,87 
ToHKOpyHHaa 17 IV 
ApKa: 
rpyopie Boso- Lt ew —43 100 20 0,50 
cbt Ha GoKy Prac || DUN tis | 0 79 42 0,66 | 3a 43 qHA WO poxze- 
(«necura») — 6 IV —t1 402 14 0,73 HUA 
rpy6bie Bos0- 5 IIL —43 150 20 0,75 |°3a 45—47 queii zo 
cbl Ha roOvloBe 25 IIT 20), 1Vi 28 Beso 90 12 0,75 powyenusn; 3-a mer- 
6 IV —t1 MeTKH HeT = Ka He OOpa30Balacb, 
BOOC Mepectal pa- 
cTH 
Pomanosckan | 19V | 7I1v | 44 vI | —42 230 39 0,59 | 3a 42 nua qo poxze- 
apka 16 V —3 0 139 17 0,82 qeHusa 
2 VI +14 96 12 0,80 
PomaHoOBcKHit 7 VI 0 He H3- 68 9 0,76 OnpeyemeHa CKOPOCTb 
6apaHunk 7 VI |16 VI | 27 VIII} +9 |mepeHa} 554 72. 0,77 pocTta BOJIOC TOJbKO 


nocyle pox TeHuaA 
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Y ATHAT, TaK Ke KaK 9TO ONMCaHO HaMH Ad B3pocubIX OBell (*,°), mo paccTos- 
HHIO M@XKY M€TKAMH MOXKHO BHIYMCIMTbh CKOPOCTS pocta BosI0Ca B Pas/IMYHbIe 
MepHOMb yTpOOHOrO pasBUTHs WepcTHOrO MOKpoRa. 

M3mepeHust AIMHbI METOK ACHO NOKa3aJIH pasJIM4YMA B CKOPOCTH pocTa B 3aBH- 
CHMOCTH OT NOpoOAbl OBelL H XapakTepa cTpoeHusA Bo.oca. HavGoubuleli cKOpo- 
CTbIO pOCTa OTMMYANACh WepCTb KYPAIOUHbIX HM POMAHOBCKHX ATHAT, a TakxKe 
rpyOblli OCTeBOH BOJIOC y TOHKOPYHHbIX ATHAT. Y KapakyJIbCKUX ATHSAT pocT wep- 
CTH B 9MOpHOHaJIbHOM MepHose Onlul HavGoee MeqieHHbIM. Pa3snuuna B AAMHe 
WepCTH ATHAT MPH pOKMeHHM OOYCJIOBJeHbI, B OCHOBHOM, CKOPOCTbIO UX pocta, 
a He BpeMeHeEM NOABJIEHHA WepcTHOrO MOKpoBa. 

CkopoctTb pocta llepcTH HaMMeHbINad B Haale OOpasoBaHMA CTepxKHA BOJIO- 
Ca, 3aTEM POCT yCKOpHeTCA M JocTHraeT HAaHOO/bWel BeEIMYHHbI MOCMe poxye- 
HHA, B MepHo MOwouHOrOo MmuTaHHA (TaGu. 1). 

CHHXPOHHOCTb pocTa BOJIOC, HaGOAaBUIaAcCA y B3pOCsbIX 2%HMBOTHEIX (4), 
B TaKOM Ke Mepe HaOsiofaeTcA UM B CChOPMHPOBAaBLUINXCA BOsOCaXx y Moga. OnHa- 
KO BO Bpe€MeHH HX NOABJICHHA HMeloTCH pacxom enna B |—3 2HA, 3aBUCALLMe OT 
MeCTOHAXOKMeHHA H CTpOeHHA BOwIOca (Tabu. 1). 

Bo3HHKaeT BOMpOC, MOCTyMaloT JIM BBOAHMbIe CepycosepxKalllve CoemMHeHUA 
B KOMKY Ml0fa C KPOBOTOKOM MaTepH B HeEH3M€HEHHOM BHJle H MeTaGoHuecKHe 
ipeppalleHuA, HeEOOXOAMMbIe JWI (OPMHPOBaHHA KepaTHHa C MX y4uaCTHeM Co- 
BepmlaroTca in situ, HAM STH MpOLNecchl OCyMIeCTBISIOTCA B MaTePHHCKOM opra- 
Hv3Me. Ileppoe npesnouioxweHHe UCKJIOYeHO JIA TaKHX COeAMHeEHHH, KaK CYJIb- 
(bat HATPHA, CyMbC*MAWH, THAMHH, MOCKOJIbKy OHH OOpa3yioT MeTKY B WepcTH 
T1l0Ja TOJIbKO Ip aye HX MaTepH, a IPH HeMmocpeCTBeHHOM BBeJeHHH posus- 
mieMycA ATHeHKY, MMHYA MaTepHHCKHH OpraHu3M, He yCBaHBaloTcaA HM B MIpo- 
ecce Co6cTBeHHOrO MeTa6o.1H3Ma (*). CeqoBaTesbHO, OOpa30BaHHe MeTKH y I10- 
fla Ip BBeeHHH yKa3aHHbIX COeCAHHEHHH NOyuaeTcaA B pe3syIbTaTe MocTymuJe- 
HHA CheuMpwuecKHX MpefUlecTBeHHHKOB HIM CepycosepxKallHX AMHHOKHCJIOT 
B rOTOBOM BHye. Ilofo6ue y MaTepH H M10fa POPMbI H HHTCHCHBHOCTH MeTOK, OO- 
Pa30BaHHbIX PAJOM HCHbITaHHBIX IpelapaTOB, Tak?Ke 3acTaB/AeT JyMaTb, 4TO 
TipefulecTBeHHHKH KepaTHHa OOpa3syloTCA B MaTePHHCKOM OpraHH3Me, a 3aTeM 
TOKOM KPOBH paciipeseAioTCA MEXxKLY MaTepbiO H IVIOJOM. 

Mak, C NOMOMIbIO pamHOakTHBHbIX MeTOK, OOPa30BaHHbIX Ha LWiepCcTH MIO0J0B 
OBell B pe3yJIbTaTe JlauH MaTepH BO BPe€MA CYATHOCTH Pa3JIMUHBIX COeAMHEHHH, 
cofepKamux S*° (MeTHOHHH, cyJbdaT HATPHA HM Oapua, THAMHH, CyI_LpuzuH), 
MOKa3aHO, YTO Y MMOJOB POMAHOBCKHX, KYPAIOUHbIX H TOHKOPYHHBIX OBEelL 
ulepcTb noABsAeTcaA 3a 40—43 aHA JO poweHuA. CKkopoctTb pocta Bovloca He 
LMHAKOBA Y IVIOJOB OBell Pa3HbIX MOPO HM B Pa3sHble NepHOsbl pasBHTHA LWepcT- 
HOrO MOKPOBAa: OHA HWKe B HAYaJie OOPa30BaHHA BOJIOCA H BbIlle Mepe pow eHu- 
2M WH B lepHOX MOJIOUHOTO BCKapMJIMBaHHA. 


Bcecoro3Hblli Hay4HO-HCCJIeloBaTeJIbCKHH Tlocrynuio 
HHCTHTYT 2KHBOTHOBOJCTBA 1 VIL 1960 


UHMTHPOBAHHAS JIUTEPATYPA 
— 1A, J. Mlagyuesa. Joka. Bcecowsn. Akay. c.-x. naykK uM. B. VM. Jlenuna, Ne 5 
1957). ®M. WH. Bomuucxuii, Wepcranoe geo, Ne 5—6 (1924). %U. H. Asan 
Kos, J. 0. Myxamegosa u gp., Tp. BcecowsH. uxctr. Kapakysepoyctsa, Ne 4 (1950). 
PA. JI. Magyuesa, Tp. Bcecowsn. wHcT. KHBOTHOBOACTBA, 21(1957). © A. JI. Many- 
1eBa, OsuesogctBo, Ne 9 (1957). 


487 


( Lwiey 


a Ne 


far wer j 7 A 
ie mt "et ane 
Mi . 


Ary 
Rad vei eo MtAth, ) ; 


hai ae hae ~ ( 


i TY m wal) Wie \ 
Oi ie ee id el 


een se, Loyd ; he 
Me's W su i UIT QM 8 EIR: Nh ds 


ores i 2 ee i a a 
A iy i wa ath as deter fet ngs gl 
An abate UAH HAT SIUBIGT 

pre leone ke IE oe ee se 

wily a WE TOGE pene ~- i 


sg OR 
Les ty SOA of i’ sis Ne 


AJ 


Veo ie) 
if oa 1% Fil RPE pain 
LO AS a 1 
in guage uh att 
ry hey. are * os ; 


‘areas a 


